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A review  of  the  state  of  the  art  in  regional 
econometric  model  building  leads  to  the  conclusion  that 
current  models  identify  only  weak  links  between  financial 
and  real  activity.  As  a consequence,  the  predictive  per- 
formance of  regional  models  in  the  investment  and  con- 
struction sectors  is  less  than  satisfactory  and  far  inferior 
to  the  performance  of  national  models,  where  financial  vari- 
ables have  been  shown  to  hold  the  key  to  the  explanation  of 
short-run  cyclical  swings. 

A test  of  the  hypothesis  that  the  transmission  of 
monetary  impulses  is  uniform  across  the  United  States  and 
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not  modified  by  spatial  effects  involves  the  development 
and  estimation  of  deposit  flow  and  financial  intermediary 
asset-demand  equations  for  six  sample  states  with  widely 
differing  economic  and  demographic  characteristics.  Sig- 
nificant regional  differences  in  the  interest  sensitivity 
of  depositors  are  found  resulting  in  corresponding  regional 
differences  in  deposit  flows.  Since  the  estimation  results 
for  local  financial  intermediary  portfolio  behavior  indicate 
that  relative  deposit  flows  are  the  main  determinants  of 
asset-demand,  it  is  concluded  that  disaggregated  financial 
variables  should  be  included  in  regional  econometric  models. 

The  developed  concepts  are  applied  to  an  econometric 
model  of  the  Florida  economy  in  which  regional  financial 
variables  are  specified  as  determinants  of  residential  con- 
struction. Dynamic  simulations  of  the  simultaneous  equation 
model  show  that  state  deposit  flows  and  mortgage  market 
activity  can  be  forecasted  with  high  accuracy.  The  solution 
values  for  residential  construction  track  the  actual  data 
series  very  closely,  and  it  is  concluded  that  the  inclusion 
of  a regional  financial  sector  improves  the  performance  of 
the  whole  model  and  helps  to  bridge  existing  gaps  in  the 
regional  data  base. 
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CHAPTER  1 


INTRODUCTION  AND  OVERVIEW 


Despite  the  fact  that  financial  variables  play  a 
key  role  in  explaining  short-run  swings  in  construction 
and  investment  activity  in  national  econometric  models, 
most  regional  model  builders  have  either  entirely  ignored 
monetary  and  financial  variables  or  they  have  included 
only  national  financial  variables  in  their  models.  The 
models  typically  follow  the  general  form  that  Klein  (1969) 
suggested  for  subnational  econometric  models,  i.e.  they 
are  "driven"  by  national  variables  such  as  gross  national 
product,  federal  government  expenditures,  interest  rates, 
and  prices  which  are  in  turn  predicted  by  national  models. 

Klein's  approach  is  based  on  the  assumption  that 
the  national  money  market  presents  a uniform  cost  of  funds 
to  all  regions.  It  is  typically  argued  that  the  existing 
interest  rate  differentials  among  U.S.  regions  are  quite 
small  and  consistent  with  equilibrium  because  they  offset 
both  the  small  cost  of  transferring  funds  and  the  slight 
differentials  in  the  risk  level  among  regions. 
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Some  model  builders,  recognizing  the  importance  of 
non-interest-rate  rationing  effects,  have  used  various 
proxies  for  a credit  rationing  variable.  Since  the  proxies 
are  constructed  from  national  variables,  the  underlying 
assumption  appears  to  be  that  credit  rationing  effects  are 
also  uniform  across  the  United  States. 

This  specification  (or  misspecif ication)  of  regional 
models  has  invariably  resulted  in  large  forecasting  errors 
in  the  construction  and  investment  sectors,  and  a fore- 
casting performance  that  is  clearly  inferior  to  national 
models.  In  addition,  the  rudimentary  treatment  of  the 
financial  sector  severely  restricted  the  usefulness  of 
these  models  for  policy  analysis. 

Focusing  on  the  set  of  linkages  between  savings  and 
loan  and  commercial  bank  deposits,  mortgages,  and  resi- 
dential construction,  this  study  attempts  to  show  that 
the  financial  structure  of  a region  is  crucial  to  the  way 
monetary  policy  affects  a region's  real  activity  and  that 
the  inclusion  of  a regional  financial  sector  can  substan- 
tially improve  the  link  from  financial  to  real  for  ana- 
lytic and  forecasting  purposes. 
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The  study  is  organized  as  follows: 

The  literature  on  the  channels  of  monetary  policy 
is  first  surveyed  in  chapter  2.  This  is  followed  by  an 
examination  of  the  empirical  specification  of  the  channels 
of  monetary  policy  in  national  econometric  models.  The 
chapter  concludes  with  a review  of  the  state  of  the  art 
in  regional  econometric  model  building.  Particular  atten- 
tion is  devoted  to  the  theoretical  and  empirical  specifi- 
cation of  the  links  between  financial  and  real  activity  in 
current  models.  In  the  process,  ways  to  improve  this  spe- 
cification are  suggested. 

Chapter  3 contains  a theoretical  analysis  of  the 
structure  of  the  U.S.  capital  markets,  with  special  em- 
phasis on  the  factors  that  may  cause  or  prevent  regional 
"compartmentalization.  Theoretical  models  of  household 
liquid  asset  demand  and  of  the  portfolio  behavior  of  finan- 
<rial  intermediaries  are  developed  with  the  pertinent  in- 
stitutional aspects  discussed  in  some  detail. 

In  chapter  4 , the  estimation  results  for  the  models 
developed  in  chapter  3 are  analyzed  for  a sample  of  six 
states  with  widely  differing  economic  and  demographic 
characteristics.  This  exercise  illustrates  the  extent  of 
regional  differences  in  the  structure  of  household  deposit 
flow  demand  and  the  portfolio  behavior  of  financial  inter- 


mediaries . 
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In  chapter  5 the  concepts  developed  in  chapters 
2 and  3 are  applied  to  the  state  of  Florida  by  esti- 
mating a complete  simultaneous  equation  model  of  deposit 
flows,  the  mortgage  market,  and  residential  construction. 
The  estimation  and  dynamic  simulations  results  permit 
an  evaluation  of  the  dynamic  properties  of  the  model  and 
its  predictive  performance  compared  to  similar  national 
and  regional  studies.  The  chapter  concludes  with  an 
analysis  of  the  costs  and  benefits  of  incorporating  a 
financial  sector  into  a regional  econometric  model. 


CHAPTER  2 


MONETARY  VARIABLES  IN  REGIONAL  ECONOMETRIC  MODELS 

2*1  The  Channels  of  Monetary  Policy; 

A Theoretical  Analysis 

While  there  remains  much  disagreement  among  economists 
about  how  total  spending  and  its  components  react  to  monetary 
actions,  three  channels  of  monetary  influence  have  become 
generally  recognized:  changes  in  relative  prices,  changes 
in  nonprice  credit  rationing,  and  changes  in  wealth.  In 
fact,  it  appears  that  much  of  today's  controversy  centers 
around  the  empirical  significance  of  these  factors  in  the 
transmission  of  monetary  impulses.  A vivid  picture  of  the 
current  state  of  the  debate  is  provided  in  Gordon  (1974) . 

In  this  section,  each  of  these  channels  is  described 
and  their  relative  importance  within  an  econometric  model 
is  indicated.  The  following  section  explains  how  the  channels 
of  monetary  policy  are  specified  in  certain  national  models. 
Subsequent  sections  in  this  chapter  are  devoted  to  an  in- 
vestigation of  the  same  problem  for  regional  econometric 
models  and  ways  to  improve  the  specification  of  such  models. 
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The  relative  price  channel  plays  a prominent  role 
in  the  current  models  of  short-run  financial-real  inter- 
actions. The  reason  is  that  all  such  models  are  based  on 
a theory  of  portfolio  optimization  where  wealth  holders 
continously  strive  to  equate  the  marginal  rates  of  return 
(adjusted  for  risk)  on  all  their  assets.  A monetary  policy 
action  may  produce  a temporary  disequilibrium  because  of 
a change  in  the  aggregate  supply  of  an  asset  — short-term 
Government  securities,  for  example  — which  results  in  a 
reduction  of  the  relative  price  of  that  asset.  This  change 
in  asset  yields  is  followed  by  a whole  chain  of  substitution 
effects  until  a new  equilibrium  is  reached.  Spencer  (1974) 
argues  that  one  of  the  main  differences  between  the  models 
of  such  economists  as  Tobin,  Brunner  and  Meltzer,  and 
Friedman  lies  in  the  number  of  assets  they  include  in  their 
portfolio  models  and,  consequently,  the  substitutability 
assumptions  they  use.  This,  however,  determines  the  relative 
price  channels  of  monetary  influence.  At  a minimum,  there- 
fore, an  econometric  model  must  specify  a money-interest 
rates  channel  and  an  interest  rates-investment  channel  since 
all  of  the  theoretical  models  allow  for  this  channel.  In 
addition,  the  specification  of  the  transmission  mechanism 
may  include  consumer  durables  as  well  as  consumer  non- 
durable goods  and  services  (Friedman  1974) . 
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An  underlying  assumption  of  the  relative  price 
effect  is  that  markets  are  perfect  in  the  sense  that  they 
are  cleared  rapidly  by  price  movements.  If  there  are  lags 
in  the  price  adjustment,  the  influence  transmitted  through 
the  relative  price  channel  will  be  felt  more  gradually  and  a 
new  channel,  capturing  nonprice  rationing  effects,  should  be 
specified.  There  is  a large  body  of  literature  dealing  with 
the  rationality  and  empirical  significance  of  credit  ration- 
ing. The  general  conclusion  is  that  credit  rationing  is  in 
fact  compatible  with  rational  bank  behavior  and  its  empirical 
^i^^if icance  has  been  established  for  the  supply  of  commercial 
-loans  and  in  the  market  for  mortgage  funds  (Jaffee  and 
-^Modigliani  1969,  Harris  1974,  de  Leeuw  and  Gramlich  1969). 

Since  credit  rationing  cannot  be  measured  directly, 
a proxy  variable  has  to  be  used  to  measure  its  effect.  In- 
deed, the  appropriateness  of  a particular  proxy  variable 
is  the  main  problem  in  the  specification  of  the  credit  ra- 
tioning channel.  On  theoretical  grounds,  there  are  as  many 
nonprice  rationing  linkages  as  there  are  relative  price 
effects  but  as  indicated  above,  only  two  links  — through 
commercial  loans  and  mortgage  loans  — have  been  quantified. 

The  third  channel  of  monetary  influence  operates 
through  changes  in  wealth,  where  the  linkage  is  between 
wealth  and  consumption.  Real  consumption  is  assumed  to  be 
a function  of  real  human  wealth,  a concept  related  to 
permanent  income,  and  of  nonhuman  money  wealth.  Only  non- 
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human  money  wealth  is  directly  affected  by  monetary  actions 
and  the  so-called  wealth  effect  refers  only  to  changes  in 
nonhuman  wealth  or  net  worth.  Aggregate  nonhuman  wealth  is 
typically  defined  to  consist  of  the  money  stock,  the  market 
value  of  outstanding  government  debt  and  the  market  value 
of  equity  (Tobin  1969,  Ando  and  Modigliani  1972).  This  is 
a relatively  narrow  definition  of  net  worth,  since  it  does 
not  include  such  items  as  net  indebtedness  of  corporations 
to  individuals,  the  value  of  residential  structures  and 
land  directly  owned  by  individuals;  and  the  stock  of  con- 
sumer durables  owned  by  individuals.  Data  problems  with 
these  items  make  it  impractical,  however,  to  include  them 
in  a definition  of  net  worth  which  is  used  in  empirical 
work.  Equities  are  estimated  to  represent  about  one  third 
of  the  broadly  defined  net  worth  (Ando  and  Modigliani  1972). 

The  money  stock  component  can  affect  wealth  in  two 
ways.  First,  an  increase  in  the  money  stock  not  immediately 
followed  by  a proportionate  change  in  the  price  level 
increases  wealth.  The  second  effect,  known  as  the  real 
balance  effect  or  Pigou  effect,  has  been  widely  discussed 
in  the  literature  (Bailey  1971) . An  increase  in  wealth  is 
brought  about  not  by  increasing  the  money  stock,  but  by 
a falling  price  level  with  an  unchanged  money  stock.  The 
empirical  significance  of  the  Pigou  effect  as  well  as  of 
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the  effect  of  changes  in  the  market  value  of  outstanding 
government  debt  have  not  been  clearly  demonstrated.  Even 
if  they  exert  some  influence  on  consumer  spending,  their 
effect  appears  to  be  swamped  by  the  equity  effect  which 
arises  because  monetary  growth  and  the  market  valuation  of 
equities  are  positively  related,  at  least  in  the  short-run 
(Meiselman  and  Simpson  1971) . The  line  of  causation  runs 
from  Federal  Reserve  open  market  purchases  of  Government 
securities  to  lower  yields  on  these  bonds  to  a reshuffling 
of  portfolios  which  eventually  results  in  higher  equity 
prices.  The  capital  gain  on  these  equities  accruing  to  the 
stockholders  leads  to  the  monetary  induced  wealth  effects 
on  consumption. 

2 . 2 The  Empirical  Specification  of  the  Channels  of 
Monetary  Policy  in  National  Econometric  Models 

In  this  section,  the  empirical  specification  of  the 
channels  of  monetary  policy  in  the  Federal  Reserve  - MIT 
econometric  model  (currently  called  MPS  model)  will  be  de- 
scribed as  well  as  the  specification  of  MINNIE,  a recently 
developed  reduced  version  of  the  MPS  model. 

Since  the  MPS  model  was  constructed  "to  produce  a 
structural  model  which  emphazised  the  role  of  policy 
instruments" (Cooper  1974,  p.8),  the  linkages  between 
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financial  variables  and  real  economic  activity  are  spelled 
out  in  considerably  more  detail  than  in  most  other  national 
models.  Therefore,  other  models  will  only  be  discussed  to 
the  extent  that  their  approach  is  basically  different  from 
the  MPS  approach. 

Three  channels  of  monetary  policy  were  identified 
and  incorporated  into  the  earliest  version  of  the  MPS  model 
The  cost  of  capital,  affecting  single-  and  multifamily 
housing,  plant  and  equipment,  state  and  local  construction, 
and  investment  in  consumer  durable  goods;  capital  gains, 
affecting  consumption;  and  credit  rationing,  affecting  the 
chousing  sector  (de  Leeuw  and  Gramlich  1969) . 

The  importance  of  the  cost  of  capital  derives  from 
^fche  fact,  that  it  is  seen  as  the  main  determinant  of  the 
^required  rate  of  return  on  an  investment.  The  same  basic 
cost  of  capital  formula  which  expresses  the  gross  rate  of 
return  on  a capital  good  as  a function  of  its  depreciation, 
an  appropriate  rate  of  interest,  tax  rates,  and  expected 
capital  gains  is  used  in  the  above  mentioned  four  categories 
of  final  demand.  The  cost  of  capital  variables  employed  in 
the  residential  construction  sector  are  the  mortgage  rate 
and  the  corporate  bond  rate,  a weighted  average  of  which 
serves  to  derive  the  implicit  equilibrium  asset  price  for 
houses.  For  plant  and  equipment  investment,  an  estimated 
linear  relation  of  the  industrial  bond  rate  and  the 
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dividend-price  ratio  on  common  stock  is  used  to  derive 
the  implicit  quasi-rent  for  structures  and  the  implicit 
rent  for  new  equipment,  respectively. 

The  theory  behind  the  wealth  channel  in  the  MPS 
model  is  that  equities  are  substitutes  for  bonds,  and  that 
therefore  changes  in  the  bond  rate  change  the  rate  at  which 
the  stock  market  capitalizes  dividend  payments.  Dividend 
payments  are  expressed  as  a function  of  current  and  lagged 
corporate  cash  flows,  and  the  dividend-price  ratio  is  a 
function  of  the  corporate  bond  rate  and  an  expected  rate  of 
change  of  prices  (estimated  as  a long  distributed  lag  on 
past  rates  of  change  of  consumer  prices) . 

The  credit  rationing  channel  was  found  important 
only  in  the  housing  sector.  The  argument  is  that  nonprice 
rationing  for  new  mortgages  at  savings  institutions  occurs 
because  of  a combination  of  volatile  deposits,  fixed- 
commitment  mortgages,  and  sluggish  mortgage  rates  which 
increases  the  risk  exposure  of  savings  institutions  in 
times  of  rising  market  interest  rates.  The  proxy  used  for 
a credit  rationing  variable  is  the  ratio  of  actual  deposit 
flows  to  expected  deposit  flows.  Expected  deposit  flows 
are  estimated  as  a growth  adjusted  average  over  the  pre- 
ceding three  years. 

Recent  publications  on  the  MPS  model  (Gramlich  and 
Jaffee  1972,  Cooper  1974,  Battenberg  et  al.  1975)  show 
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that  in  the  current  version  of  the  model,  expenditure 
equations  of  the  model  depend  on  real  interest  rates.  In 
addition,  financial  flows  including  time  and  savings  de- 
posits and  mortgage  stocks  and  flows  are  described  in 
much  more  detail.  With  the  exception  of  the  housing  sector, 
however,  there  has  been  no  major  change  in  the  specification 
of  the  channels  of  monetary  policy. 

In  the  housing  sector,  the  credit  availability 
proxy  is  now  specified  as  the  rate  of  change  in  outstanding 
mortgage  commitments  of  savings  and  loan  associations  com- 
bined with  the  rate  of  change  in  the  stock  of  mortgages 
held  by  the  Federal  National  Mortgage  Association  (FNMA) . 

The  commitment  variable  is  intended  to  reflect  three 
factors:  the  availability  of  permanent  financing;  the 
insitutional  requirement  that  construction  firms  obtain 
permanent  financing  commitments  prior  to  obtaining  con- 
struction loans;  and  the  importance  of  savings  and  loans 
in  the  home  financing  business.  FNMA  is  included  because 
of  its  increased  activity  in  the  mortgage  market  since  the 
late  '60s. 

Battenberg  et  al.  (1975)  recently  reported  on  MINNIE, 
a condensed  version  of  the  MPS  econometric  model.  The 
objective  of  their  research  appears  to  have  been  to  de- 
velop a model  that  would  be  much  less  complex  than  the 
MPS  model  but  still  useful  for  analytic  and  forecasting 
purposes.  Many  key  structural  equations  and  individual 
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parameters  are  retained  from  the  MPS  model,  but  in  terms 
of  stochastic  coefficients  and  equations,  MINNIE  is  only 
about  a third  the  size  of  the  large  model.  The  same  three 
channels  of  monetary  policy  as  in  the  MPS  model  are 
specified,  but  the  credit  rationing  variable  in  the  more 
aggregated  housing  sector  is  defined  in  a completely 
different  way.  Since  there  are  no  time  deposit  and  mort- 
gage sectors  in  MINNIE,  the  ratio  of  the  Treasury  bill 
rate  to  the  ceiling  rate  on  commercial  bank  time  deposits 
is  used  as  a credit  rationing  variable.  Furthermore,  the 
lack  of  a mortgage  sector  makes  it  necessary  to  replace 
the  mortgage  rate  by  the  corporate  bond  rate  as  the  cost 
of  capital  variable  in  the  housing  sector.  The  authors 
claim,  however,  that  even  with  these  differences  the  short- 
run  dynamic  responses  of  MINNIE  are  quite  close  to  those 
of  the  MPS  model. 

Two  national  models  whose  specification  of  the 
channels  of  monetary  policy  differs  somewhat  from  the  MPS 
approach  are  the  Wharton  model  and  the  Data  Resources  (DRI) 
model. 

The  only  difference  of  interest  between  the  Wharton 
model  and  the  MPS  model  can  be  found  in  the  housing  invest- 
ment equation,  where  the  Wharton  model  uses  an  interest 
spread  variable  (the  difference  between  the  long-term  and 
short-term  interest  rates)  as  a credit  availability  proxy 
(Haitovsky  etal.  1974) . 
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The  structure  of  the  DRI  model  allows  for  all  three 
channels  of  monetary  policy  (Eckstein  et  al.  1974) . The 
specifications  of  the  wealth  channel  and  of  the  cost  of 
capital  channel  are  very  similar  to  the  corresponding  links 
in  the  MPS  model.  A minor  difference  arises  because  the 
key  short-term  interest  rate  in  the  MPS  model  is  the  com- 
mercial paper  rate,  whereas  the  Treasury  bill  rate  plays 
this  role  in  the  DRI  model.  The  credit  rationing  channel 
in  the  DRI  model  is  also  limited  to  the  housing  sector, 
but  its  specification  is  more  elaborate.  In  particular, 
credit  availability  effects  are  captured  in  the  supply  of 
mortgages  by  savings  and  loan  associations  (S&Ls) , mutual 
savings  banks  (MSBs) , life  insurance  companies  (LICs) , and 
commercial  banks.  An  additional  credit  rationing  variable 
is  mortgage  commitments  at  S&Ls,  MSBs,  and  LICs.  This 
variable  is  also  affected  by  new  mortgage  commitments  by 
the  Federal  Home  Loan  Mortgage  Corporation. 

2.3  The  Specification  of  the  Channels  of  Monetary 
Policy  in  Regional  Econometric  Models 


In  a recent  study  of  the  regional  impact  of  monetary 
policy,  Fishkind  (1975)  provides  an  in  depth  analysis  of 
the  current  state  of  the  art  in  regional  econometric  model 
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building.  Among  his  main  findings  are:  Very  few  regional 
models  allow  for  any  kind  of  links  between  financial  and 
real  economic  activity , and  none  of  them  specifies  a 
complete  set  of  linkages.  As  has  to  be  expected,  the 
ensuing  specification  errors  result  in  a poor  forecasting 
performance  of  these  models,  especially  in  the  construction 
and  investment  sector.  The  general  conclusion,  therefore, 
is  that  the  usefulness  of  the  existing  regional  models 
for  policy  analysis  as  well  as  their  forecasting  accuracy 
is  greatly  reduced  by  the  fact  that  they  are  not  firmly 
grounded  in  accepted  economic  theory.  In  order  to  improve 
on  this  situation,  Fishkind  develops  a regional  model  that 
for  the  first  time  allows  for  all  of  the  three  channels  of 
monetary  policy  discussed  in  section  2.1.  Since  his  model 
incorporates  the  previous  research  in  this  field,  it  pro- 
vides a convenient  vehicle  for  my  analysis  of  the  specifi- 
cation of  the  monetary  transmission  mechanism  in  regional 
econometric  models.  (In  this  section,  all  page  references 
refer  to  Fishkind  (1975).) 

Fishkind  is  the  first  to  attempt  to  incorporate  the 
wealth  channel  into  a regional  model.  He  does  it  by  assuming 
that  - in  analogy  to  Friedman's  (1957)  permanent  income 
hypothesis  - the  output  of  the  region's  nonbasic  sector 
is  a function  of  regional  permanent  income  or  wealth  (p.95). 


16 


Regional  permanent  income  is  expressed  as  a geometrically 
lagged  function  of  regional  disposable  incomes  After  a 
Koyck  transformation,  nonbasic  output  becomes  a function 
of  current  disposable  personal  income  and  nonbasic  out- 
put lagged  one  period.  However,  it  should  be  noted  that 
Fishkind's  claim  to  have  specified  a wealth  channel  is  not 
warranted.  The  transformed  equation  (p.95)  is  stated  as 

(2)  QNBt  = f(SDPIt,  QNB^) 

where:  QNB  = output  of  the  nonbasic  sector; 

SDPI  = regional  disposable  personal  income. 

s Since  neither  SDPIt  nor  QNBt_^  are  directly  affected 
by  monetary  policy,  there  is  clearly  no  direct  link  between 
QNBt  and  monetary  policy.  This  is  consistent,  of  course,  with 
the  discussion  of  the  wealth  channel  in  section  2.1.  The 
concept  of  permanent  income  is  much  more  closely  related 
to  human  wealth  than  to  nonhuman  wealth,  or  net  worth,  on 
which  the  wealth  effect  is  based.  In  fact,  Friedman  (1974) 
does  not  attach  any  particular  importance  to  this  channel 
in  the  monetarist  framework.  This  contrasts  with  the  work 
of  Ando  and  Modigliani  (1972)  which  provides  the  underlying 
theory  for  much  of  the  MPS  model  where  capital  gains  play 
an  important  role.  Since  Fishkind  (pp.  4,  102)  bases  his 
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arguments  on  the  key  article  by  de  Leeuw  and  Gramlich  (1969) 
in  which  they  describe  the  channels  of  monetary  policy  in 
the  MPS  model,  he  borrows  from  two  different  schools  of 
thought  (Friedman  vs.  Modigliani  et  al . ) , apparently  over- 
looking the  fact  that  their  respective  definitions  of  wealth 
are  not  compatible  in  a discussion  of  the  channels  of  mone- 
tary policy. 

The  second  channel  is  the  cost  of  capital  channel. 

The  cost  of  capital  appears  in  Fishkind's  model  in  three 
equations  (pp.  94,  96,  106). 

(1)  QB  = f (GNP* , YCB*) 
t t t 

where:  QB  = basic  sector  output; 

GNP*  = gross  national  product  (exogenous) ; 
v YCB*  = corporate  bond  yield  (exogenous) . 

The  equation  is  based  on  the  export  base  hypothesis. 
GNP  serves  as  a proxy  for  external  demand  and  YCB  is  assumed 
to  influence  demand  because  this  region's  exports  consist 
mainly  of  durable  goods.  The  estimated  coefficient  of  YCB 
is  negative,  as  expected,  and  highly  significant.  Equation 
(1)  represents  a theoretically  sound  specification  of  a 
cost  of  capital  channel  which  can  be  given  empirical  content. 
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The  theoretical  interpretation  of  the  following 
equation  is  more  difficult. 

(8)  PROPt  = f (GSPt,  YCB*) 

where:  PROP  = proprietor's  income; 

GSP  = gross  regional  product; 

YCB*  = corporate  bond  yield  (exogenous) . 

The  estimated  equation  also  includes  a time  variable. 
The  bond  yield  is  included  to  capture  the  effects  of  interest 
income.  Since  there  is  no  scale  variable  associated  with  the 
interest  rate,  its  coefficient  cannot  be  interpreted  in  an 
economically  meaningful  way.  Also,  it  must  be  assumed  that 
dividend  and  interest  income  are  affected  in  the  same  way 
by  changing  interest  rates.  I feel,  that  this  is  a rather 
weak  link  although  the  equation  fits  quite  well.  An  alterna- 
tive specification  is  provided  in  Adams  et  al . (1975) , where 

PROPt  = f (Dividends  + rent  and  interest  income  U.S.) 

This  equation  explains  99.7  percent  of  the  variation 
in  Mississippi's  property  income. 
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Finally,  investment  in  plant  is  specified  as 


(27)  INRPt  = f (%DGSPt,  YCB* , SITR*) 


where : INRP 

%DGSP 

YCB* 

SITR* 


nonresidential  investment  in  plant; 

percentage  change  in  gross  regional 
product; 

corporate  bond  yield  (exogenous) ; 

state's  effective  tax  rate 
(exogenous) . 


%DGSP  is  supposed  to  capture  domestic  expectations. 
The  cost  of  capital  and  the  tax  rate  are  both  expected  to 
have  a depressing  effect  on  investment.  As  it  turns  out, 
the  estimated  coefficient  of  YCB*  is  positive  and  highly 
significant  (t-value  of  7.98).  The  specification  of  equation 
(27)  is  not  changed,  however,  and  the  coefficient  with  the 
perverse  sign  is  retained  for  policy  simulation  purposes. 
This  is  somewhat  surprising,  given  that  an  inverse  relation- 
ship between  the  interest  rate  and  investment  really  forms 
the  core  of  the  cost  of  capital  theory. 

The  last  channel  of  monetary  policy  provided  for  is 
the  credit  availability  channel. 
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(26)  IRHt  = 


f (SDPIt,  IRH^,  YCB*  - YPB* , MJ) 


where:  IRH 

SDPI 

YCB* 


value  of  new  residential  con- 
struction put  in  place; 

regional  disposable  personal  income; 

corporate  bond  yield  (exogenous) ; 


YPB*  = effective  yield  on  savings  deposits 
at  regional  savings  and  loan  asso- 
ciations (exogenous?) ; 

M*  = FHA  new  mortgage  yield. 


.Equation  (26)  appears  to  allow  for  all  the  three 
channels  of  monetary  policy.  Residential  construction  is  viewed 
as  a negative  function  of  the  cost  of  capital,  M,  and  as  a 
positive  function  of  "wealth"  (permanent  income) , where 
the  wealth  effect  is  supposed  to  be  captured  by  SDPI^.  and 
IRHt_i  just  as  in  the  above  discussed  equation  (2) . Equation 
(26)  is  seriously  misspecified,  however,  since  a Koyck 
transformation  of  an  equation  with  several  explanatory 
variables  affects  the  dependent  variable  and  all  the  re- 
gressors. In  particular,  retaining  Fishkind's  concept  of 
permanent  income,  equation  (26)  should  also  include  the  lagged 
value  of  the  credit  rationing  variable  and  M*_^. 

The  third  channel  is  provided  by  (YCB*  - YPB*) , a 
credit  rationing  proxy.  As  discussed  in  sections  2.1  and 
2.2,  credit  rationing  effects  are  significant  in  the  housing 
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market.  This  justifies  the  inclusion  of  a credit  ration- 
ing variable  in  equation  (26).  Two  caveats  are  in  order, 
however.  First,  nonprice  credit  rationing  is  a short-run 
phenomenon  and  is  therefore  usually  only  incorporated  into 
models  using  quarterly  or  monthly  data  (Kearl  et  al.  1975, 
Fair  1973,  Swan  1972a).  In  fact.  Swan  (1973)  points  out 
that  annual  data  do  not  reveal  the  housing  slump  of  1969 
and  1970,  for  example.  On  an  annual  basis,  total  private 
starts  were  1.467  in  1969  and  1.434  million  units  in  1970. 
Looking  at  quarterly  data,  one  finds  that  starts  fell  from 
an  annual  rate  of  1.629  in  late  1968  to  1.265  million  in 
early  1970,  a decline  of  over  22  percent.  The  second  problem 
with  the  credit  rationing  variable  is  the  choice  of  the 
two  interest  rates.  Clearly,  the  rationale  for  using  an 
interest  rate  spread  is  the  observed  occurrance  of  dis- 
intermediation when  savings  accounts  are  in  competition 
with  high  yielding  market  instruments  (a  detailed  discussion 
of  disintermediation  follows  in  chapter  3) . Disintermediation, 
in  turn,  is  supposed  to  reduce  the  availability  of  mortgage 
funds  and  thus  to  exert  an  adverse  influence  on  residential 
investment.  YPB,  the  interest  rate  offered  by  regional 
savings  and  loan  associations,  appears  to  be  the  appropriate 
"own"  yield.  Fishkind's  justification  for  its  inclusion  is 
that  "local  credit  market  conditions  become  most  important 
when  the  availability  of  capital  for  financing  mortgages  is 
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restricted”  (p.  103) . This  argument  is  clearly  incon- 
sistent, however,  with  one  of  the  key  assumptions  he  makes 
at  the  outset  of  the  study,  namely,  that  capital  is  per- 
fectly mobile  in  the  United  States  (p.  1) . In  fact,  the 
whole  notion  of  credit  availability  is  based  on  the  exist- 
ence of  market  imperfections. 

There  are  still  other  problems  with  this  credit 
rationing  variable.  How  can  the  yield  on  regional  savings 
accounts  be  exogenous  to  this  model?  Further,  it  is  not 
clear  how  the  model  can  be  used  for  forecasting.  The  com- 
peting yield  is  YCB,  the  yield  on  corporate  bonds,  allegedly 
because  "it  is  well  established  that  if  the  yield  on  corporate 
bonds  (our  surrogate  for  the  general  class  of  assets  which 
compete  with  savings  and  loan  shares  for  investment  funds) 
rises  greatly  above  the  yield  offered  by  savings  and  loan 
accounts,  financial  disintermediation  results"  (p.  104). 

This  contention  is  not  substantiated  and  contradicts  other 
evidence  in  the  literature.  Time  deposits  at  commercial 
and  mutual  savings  banks  and  short-term  market  instruments 
are  shown  to  be  close  substitutes  for  deposits  at  savings 
and  loan  associations  in  large-scale  national  models 
(Eckstein  et  al.  1974,  Gramlich  and  Hulett  1972).  The  same 
view  is  expressed  in  studies  of  the  mortgage  market  (Lessard 
and  Modigliani  1975,  Slovin  and  Sushka  1975)  although  it 
was  found  that  deposits  at  savings  and  loan  associations 
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were  more  responsive  to  long-term  rates  than  to  short-term 
rates  in  the  fifties  but  that  "the  situation  changed 
drastically"  around  1962  (Modigliani  1972,  p.  80).  Since 
the  credit  rationing  proxy  YCB  - YTB  is  frought  with  so 
many  problems,  the  estimation  result  can  be  anticipated. 
The  estimated  coefficient  is  negative  but  insignificant 
with  a t-value  of  0.28. 

Finally , a comment  is  warranted  about  the  dynamic 
simulation  of  the  model  within  the  sample  period,  its 
post-sample  prediction  performance,  and  the  tests  of  the 
model's  stability  and  reasonableness  of  its  response  to 
changes  in  the  exogenous  variables. 

An  examination  of  the  dynamic  simulation  results 
of  the  four  variables  that  are  expressed  as  a direct 
function  of  monetary  variables  is  facilitated  by  the  fact 
that  Fishkind  provides  plots  of  the  actual  and  solution 
values  for  all  variables.  In  addition,  he  has  calculated 
the  mean  absolute  percentage  error  (MAPE) . This  measure 
of  the  accuracy  of  the  solutions  is  defined  as 

MAPE  = — E abs  (pt  ~ At) 

T t-l  

where:  P = predicted  (solved)  value; 

A = actual  value; 

T = number  of  observations;  and 


abs 


absolute  value. 
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Since  MAPE  is  unit  free,  it  allows  comparison 
across  variables. 

The  solution  of  QB  (basic  sector  output)  tracks 
the  actual  values  during  the  sample  period  1960-1973 
rather  well  although  it  misses  three  of  the  five  turning 
points  completely  and  just  barely  indicates  the  fourth. 
MAPE  for  this  variable  is  3.4  percent. 

PROP  (proprieter 's  income)  tracks  the  steadily 
growing  actual  values  very  well  with  a MAPE  of  1.4  per- 
cent. 

The  actual  values  of  INRP  (nonresidential  invest- 
ment in  plant)  fluctuate  widely.  The  solution  misses  all 
of  the  five  turning  points  and  MAPE  is  14.4  percent. 

The  actual  series  of  IRH  (residential  construction) 
is  also  characterized  by  wide  swings  but  the  solution  plots 
as  a steady  growth  path.  MAPE  is  15  percent. 

The  misspecifications  of  equation  (26)  and  equation 
(27)  clearly  exacted  their  toll. 

The  post-sample  prediction  performance  can  be  dealt 
with  quickly.  Only  six  out  of  the  34  endogenous  variables 
were  forecasted.  None  of  the  four  variables  of  interest  is 
among  them,  however,  which  may  explain  why  the  problem  with 
the  regional  variable  YPB  (S&L  yield)  was  not  discovered. 
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Fishkind  subjects  the  model  to  a large  number  of 
stability  tests  by  running  dynamic  simulations  after  having 
changed  some  of  the  exogenous  variables  from  their  actual 
values.  He  states  that  "the  differences  between  the  control 
run  and  the  disturbed  simulation  run  represent  the  impacts 
of  the  changes  in  the  exogenous  variables,  and  these  impacts 
can  be  viewed  as  multipliers"  (p.  157) . The  exogenous  vari- 
ables chosen  are  the  yield  on  corporate  bonds  and  GNP . That 
is,  the  effects  of  a sustained  one  percent  increase  in  the 
yield  on  corporate  bonds  and  of  a five  billion  dollar  in- 
crease in  GNP  are  simulated.  Since  both  simulations  very 
quickly  produce  unreasonable  results  and  the  whole  model 
is  destabilized  within  just  two  periods  in  the  first  case, 
Fishkind  concludes  that  the  "model  is  not  useful  for  ana- 
lyzing long  term  policies  or  trends"  (p.  160) . Such  a con- 
clusion is  not  warranted  on  the  basis  of  the  two  tests, 
however.  First,  what  is  the  economic  interpretation  of  a 
1 percent  sustained  increase  in  the  corporate  bond  yield? 

Is  the  bond  rate  viewed  as  a policy-determined  variable? 

The  same  questions  apply  to  the  five  billion  dollar  in- 
crease in  GNP.  Or,  along  the  same  lines,  is  the  calculation 
of  multipliers  meaningful? 

The  problem  seems  to  be  that  the  shocks  should  be 
applied  to  the  national  model  which  drives  the  regional 
model.  Clearly,  the  two  variables  chosen  are  not  exogenous 
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to  the  national  model  and  one  is  never  tempted  to  use 
them  for  stability  tests  or  policy  analyses.  Bank  reserves 
or  the  treasury  bill  rate  or  the  money  stock  may  be  used 
to  simulate  monetary  disturbances.  Autonomous  shifts  in 
consumption  or  investment  or  changes  in  such  policy  vari- 
ables as  tax  rates  or  government  expenditures  would  be 
candidates  for  real  disturbances.  This  points  out  another 
important  problem  that  must  not  be  overlooked.  If  a 
regional  model  is  driven  by  a national  model  and  if  one 
wants  to  simulate  the  effect  of  a change  in  national 
variables,  the  shock  must  be  applied  to  the  national  model 
first.  Then,  the  solution  values  can  be  plugged  into  the 
subnational  model  and  this  will  represent  an  appropriate 
test.  Alternatively,  one  can  shock  the  regional  model 
directly  by  changing  regional  exogenous  variables,  such 
-as  state  tax  rates  and  so  on. 


2 . 4 Ways  to  Improve  the  Specification 
of  Regional  Models 

The  analysis  of  the  state  of  the  art  in  regional 
econometric  model  building  in  the  preceding  section  shows 
clearly  that  regional  econometric  models  have  failed  to 
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fully  incorporate  the  details  of  financial-real  inter- 
actions. In  fact,  none  of  the  existing  models  allows 
for  a wealth  channel  and  Fishkind's  (1975)  attempt  to 
specify  a credit  rationing  channel  was  unsuccessful. 
Consequently,  the  forecasting  performance  of  regional 
econometric  models  in  the  investment  and  construction 
sectors  is  still  highly  inferior  to  the  performance  of 
large-scale  national  macro-econometric  models  where  finan- 
cial variables  hold  the  key  to  the  explanation  of  the 
short-run  dynamics  of  economic  activity.  The  rudimentary 
treatment  of  financial  variables  in  regional  econometric 
models  not  only  adversely  affects  their  forecasting  ac- 
curacy, but  it  also  greatly  impairs  their  usefulness  for 
policy  analysis. 

It  appears  that  there  are  two  principal  reasons 
why  monetary  forces  have  not  been  adequately  incorporated 
into  regional  econometric  models.  First,  the  regional  data 
base  is  very  incomplete,  and  until  very  recently  consistent 
time  series  data  were  only  available  on  an  annual  basis. 
Many  monetary  phenomena  are  short-run  in  nature,  however, 
and  could  therefore  not  be  satisfactorily  captured  with 
annual  data. 

The  second  reason  for  the  rather  primitive  links 
between  the  financial  and  real  sectors  in  regional  models 
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has  to  do  with  the  fact  that  all  regional  econometric 
models  are  based  on  the  assumption  of  perfect  capital 
mobility  (Glickman  1973,  Fishkind  1975).  This  approach 
was  originally  suggested  by  Klein  (1969)  at  a time  when 
only  very  few  regional  econometric  models  had  been  con- 
structed, and  although  Klein  himself  viewed  it  only  as 
a first  approximation  its  empirical  appropriateness  was 
never  seriously  questioned.  Klein  recognized  the  importance 
of  distance  and  regional  structure  phenomena  but  chose  to 
base  his  strategy  "on  the  supposition  that  general  cyclical 
differentials  are  more  important  and  easier  to  deal  with 
than  are  distance  differentials"  (Klein  1969,  p.  115). 

Instead  of  trying  to  improve  the  specification  of 
regional  models  simply  by  improving  on  the  specification 
of  the  recognized  channels  of  monetary  policy,  I will 
examine  first  the  question  whether  the  transmission  of 
monetary  impulses  is  in  fact  uniform  across  the  country 
or  whether  it  is  modified  in  any  way  by  spatial  effects. 

If  distance  and  regional  structure  can  be  shown  to  be 
important  in  financial  markets,  a significant  step  forward 
can  be  made  by  incorporating  financial  variables  into  re- 
gional econometric  models  at  the  appropriate  level  of  dis- 
aggregation. 


CHAPTER  3 


REGIONAL  COMPARTMENTALI Z AT ION  OF  CAPITAL  MARKETS: 
A THEORETICAL  ANALYSIS 


3 . 1 Introduction 


Most  regional  economic  research  is  based  on  the 
assumption  of  a "perfect"  U.S.  capital  market.  That  is,  it 
is  assumed  that  transportation  costs  are  negligible,  in- 
formation about  sources  of  capital  and  investment  opportuni- 
ties is  essentially  free  and  available  to  everyone,  and  the 
market  is  characterized  by  perfect  competition.  Under  these 
conditions,  capital  will  flow  freely  from  regions  of  low 
return  to  regions  of  high  return  and  this  results  in  an 
equilibrium  in  which  regional  rates  of  return  to  capital 
are  equal.  In  this  market,  for  investments  in  the  same  risk 
class  and  with  the  same  maturity  structure,  there  is  only 
one  rate  of  return,  the  national  rate,  and  this  rate  is  a 
market  clearing  rate. 

This  efficient  allocation  of  resources  through  the 
capital  market  is  supposed  to  be  enhanced  by  financial 
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intermediaries  that  transform  the  funds  of  relatively 
small  depositors  into  the  financing  of  real  investment. 

They  are  able  to  exploit  economies  of  scale  in  both  the 
borrowing  and  lending  of  financial  assets. 

In  this  chapter  the  validity  of  the  assumption  that 
capital  is  perfectly  mobile  will  be  examined.  In  particular, 

I will  investigate  whether  the  major  financial  interme- 
diaries can  be  expected  to  quickly  respond  to  regional  dif- 
ferences in  demand  and  supply  of  loanable  funds  in  the  given 
institutional  setting.  Failure  to  do  so  would  be  indicated 
either  by  temporary  or  permanent  regional  differences  in 
risk  adjusted  interest  rates  in  certain  segments  of  the  market 
by  regional  variations  in  non— price  credit  rationing. 

Sifice  this  latter  imperfection  cannot  be  observed  directly, 
it  must  be  inferred  from  the  behavioral  response  of  the 
various  intermediaries  to  changing  credit  conditions.  The 
purpose  of  this  chapter,  therefore,  is  to  develop  a model 
that  can  be  used  to  test  the  hypothesis  of  capital  market 
compartmentalization . The  empirical  tests  of  the  significance 
of  regional  imperfections  will  be  presented  in  the  next 
chapter. 

Since  the  general  focus  of  this  study  is  on  the 
linkages  between  financial  activity  and  residential  con- 
struction, the  investigation  will  concentrate  on  spatial 
effects  on  the  flow  of  mortgage  funds.  The  framework  devel- 
oped will  be  general  enough,  however,  to  be  applied  to  other 

9 

segments  of  the  market  where  imperfections  are  suspected. 
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3.2  Market  Segmentation: 

The  Regional  Dimension 

The  point  of  departure  for  an  analysis  of  possible 
capital  market  imperfections  is  the  recognition  that  the 
term  capital  market  includes  a whole  set  of  closely  related 
markets.  In  fact,  an  important  distinguishing  feature  of 
financial  models  is  their  degree  of  disaggregation,  that 
is,  the  extent  to  which  financial  models  explicitely  deal 
with  supply  and  demand  for  specific  types  of  financial 
instruments  and  how  they  depict  the  interactions  through- 
out the  security  markets.  Some  of  the  large-scale  national 
econometric  models,  for  example,  do  not  identify  separate 
supply  and  demand  equations  for  a wide  range  of  financial 
assets  but  rely  instead  on  a term  structure  equation  to 
tie  the  markets  together.  This  approach  is  based  on  the 
assumption  that  all  these  securities  are  perfect  substi- 
tutes in  lender  portfolios. 

This  suggests  that  an  analysis  of  market  segmentation 
should  determine  whether  all  financial  market  instruments  are 
in  fact  homogeneous.  If  financial  market  instruments  can  be 
shown  to  be  homogeneous,  they  may  be  aggregated  and  there 
is  no  need  for  modeling  the  market  clearing  process  for 
different  types  of  financial  assets.  If  they  are  less  than 
perfect  substitutes,  however,  we  know  that  market  structure 


32 


is  important  and  will  affect  interest  rates  or  credit 
rationing  in  particular  markets. 

Financial  assets  can  be  classified  in  a number  of 
ways,  with  each  classification  expressing  a different 
perception  of  market  segmentation.  The  term  structure 
literature , for  instance,  focuses  on  the  relevance  of  the 
term  to  maturity  as  an  argument  of  a debt  instrument.  As 
mentioned  above,  model  builders  using  the  term  structure 
approach  assume  that  securities  of  different  maturities 
are  essentially  homogeneous.  Another  classif icatory 
criterion  is  liquidity.  This  requires  a separate  analysis 
for  each  of  the  following  markets:  the  market  for  the  highly 
liquid  deposits  at  banks  and  savings  and  loan  associations; 
-the  market  for  short-term  securities,  which  are  also  very 
-liquid  but  different  from  deposits  because  they  carry  some 
interest  rate  risk;  the  market  for  long-term  assets  for 
which  the  risk  of  capital  gains  and  losses  is  substantial; 
and  the  market  for  loans  which  is  characterized  by  very 
limited  liquidity. 

Yet  another  criterion  is  whether  a particular  finan- 
cial asset  is  traded  in  a national  market  or  whether  its 
market  is  essentially  a local  one.  The  meaning  of  a local 
market  and  localized  claims  will  be  discussed  below.  At 
this  point  it  may  suffice  to  say  that  some  obvious  candi- 
dates for  local  classification  are  residential  mortgages. 
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consumer  credit,  bank  loans  to  business,  and  deposits  at 
banks  and  savings  and  loan  associations.  Numerous  studies 
dealing  with  national  aggregates  have  established  that 
each  of  these  broad  categories  of  financial  assets  is 
traded  in  a submarket  in  the  sense  that  market  partic- 
ipants do  not  view  them  as  perfect  substitutes  (Silber 
(1975)  provides  a survey.).  The  issue  here,  however,  is 
whether  the  debt  instruments  of  different  local  markets 
are  in  fact  homogeneous.  Clearly,  this  would  not  be  the 
case  if  the  yield  on  a particular  financial  asset  varied 
regionally  or  if  local  markets  were  characterized  by 
differential  credit  rationing. 

As  discussed  in  chapter  2,  none  of  the  current 
regional  econometric  models  explicitely  allows  for  regional 
credit  rationing  effects.  On  the  contrary,  it  is  assumed 
that  capital  is  very  responsive  to  interest  rate  differen- 
tials with  the  effect  of  quickly  equalizing  regional  rates 
°f  return.  In  some  regional  studies  it  is  argued  that 
differential  returns  cannot  be  maintained  because  the  capital 
market  is  dominated  by  national  financial  intermediaries. 
Domination  of  the  capital  market  by  national  financial  inter- 
mediaries, however,  is  neither  a necessary  nor  a sufficient 
condition  for  interregional  capital  mobility.  On  the  one 
hand,  capital  could  still  move  freely  if  "local"  intermedi- 
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aries  were  closely  linked  to  efficient  secondary  markets. 

On  the  other  hand,  regional  capital  market  imperfections 
could  persist  if  national  intermediaries  were  not  respon- 
sive to  regional  interest  rate  differentials. 

Lifs  insurance  companies  are  among  the  financial 
intermediaries  that  participate  primarily  in  national 
markets.  In  fact,  with  respect  to  mortgage  lending,  they 
transfer  funds  over  large  geographic  areas  to  a much 
greater  extent  than  any  other  private  intermediary.  It 
appears  reasonable  to  expect,  therefore,  that  they  should 
play  a key  role  in  equilibrating  regional  imbalances  in 
demand  for  mortgage  funds.  H.C.  Smith  (1968),  in  a study 
-of  the  institutional  aspects  of  interregional  mortgage  in- 
vestment, found  however,  that  life  insurance  companies  give 
little  or  no  consideration  to  maximizing  yields  on  their 
geographic  distribution  of  mortgages.  Other  factors,  such 
as  correspondent  relationships,  state  laws  governing  mortgage 
lending,  and  predetermined  geographic  diversification  do- 
minate their  portfolio  decisions,  and  life  insurance  companies 
cannot  be  regarded  as  an  equilibrating  force.  In  the  nation, 
as  well  as  in  Florida,  the  relative  importance  of  life  in- 
surance  companies  as  home  mortgage  lenders  has  diminished 
rapidly  over  the  past  decade  or  so.  Whereas  insurance  compa- 
nies provided  17.6  percent  of  the  total  amount  of  1-4  family 
home  mortgages  in  1960,  their  market  share  dropped  to  less 


35 


than  4 percent  by  1975,  with  the  gap  filled  by  local 
lenders  (Life  Insurance  Fact  Book  1975) . 

The  second  interregional  mortgage  lenders  are 
mutual  savings  banks.  No  mutual  savings  banks  are  char- 
tered in  the  state  of  Florida,  however,  and  their  holdings 
of  Florida  residential  mortgages  are  insignificant  compared 
to  the  holdings  of  savings  and  loan  associations. 

In  the  context  of  interregional  mortgage  lending 
another  factor  is  federal  government  agency  participation 
the  mortgage  market.  The  most  important  agency  is  the 
Federal  National  Mortgage  Association  (FNMA)  whose  basic 
function  is  to  provide  a secondary  market  for  residential 
loans.  Since  1970,  purchases  of  residential  mortgages  have 
outrun  sales  by  such  a wide  margin,  however,  that  many 
experts  view  FNMA  as  a lender  with  a permanent  loan  port- 
folio rather  than  as  a secondary  market  corporation  (Savings 
and  Loan  Fact  Book  1976) . Since  FNMA  borrows  in  the  national 
credit  market  and  conducts  business  with  mortgage  bankers 
who  participate  in  its  regular  auctions  of  mortgage  pledges, 
FNMA  activities  can  be  expected  to  have  a positve  effect  on 
interregional  flows  of  funds.  A quantification  of  the  net 
regional  impact  of  this  government-sponsored  corporation 
appears  very  difficult,  however,  since  its  decisions  are  not 
only  influenced  by  purely  economic  considerations.  The 
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Secretary  of  Housing  and  Urban  Development,  for  example, 
may  require  the  corporation  to  allocate  a certain  portion 
its  mortgage  loan  purchases  to  programs  related  to 
national  housing  goals.  This  may  or  may  not  contribute  to 
an  efficient  regional  allocation  of  capital. 

By  far  the  most  important  home  mortgage  lenders  are 
savings  and  loan  associations  (S&Ls) . At  year-end  1975 
they  provided  more  than  50  percent  of  total  single-family 
financing  in  the  United  States  and  about  70  percent  in  the 
state  of  Florida  (Savings  and  Loan  Fact  Book  1976) . The 
activities  of  S&Ls  are  governed  by  a myriad  of  laws  and 
regulations.  There  are  set  geographic  limits  on  making 
loans,  such  as  100  miles  from  the  home  office,  for  feder- 
ally chartered  and  some  state  chartered  associations,  or 
they  may  be  restricted  to  in-state  loans.  S&Ls  operate 
almost  exclusively  in  local  markets.  (Where  branch  banking 
is  permitted,  flows  of  funds  among  regions  within  a state 
occur  via  transfers  among  branches. In  this  case,  the  concept 
of  a local  market  simply  applies  to  the  area  covered  by  all 
the  banking  facilities  together.)  Generally,  more  than  80 
percent  of  S&L  liabilities  consist  of  locally  collected 
savings  deposits  while  their  investments  are  limited  by  law, 
regulation,  and  custom  to  loans  secured  by  residential  real 
estate  property.  On  the  average,  about  85  percent  of  their 
assets  consist  of  mortgage  loans  (Savings  and  Loan  Fact  Book 
1976) . 
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Commercial  banks  participate  in  local  and  national 
markets.  On  the  borrowing  side,  the  relatively  small  banks 
face  a local  market  for  their  deposits.  On  the  lending 
side,  the  local  dimension  is  essentially  determined  by  the 
size  of  the  borrower.  Small  borrowers  can  usually  only 
borrow  locally. 

The  conclusion  seems  clear.  In  addition  to  legal 
barriers,  a main  determinant  of  the  spatial  dimension  of 
certain  financial  asset  markets  is  information  costs.  For 
example,  it  is  typically  argued  that  small  residential 
mortgage  lending  can  only  be  done  by  a locally  based  in- 
stitution because  of  the  required  knowledge  concerning 
the  economic  characteristics  of  the  local  real  estate 
market,  the  credit-worthiness  of  the  home  buyer,  and  because 
of  the  mortgage  servicing  costs.  In  fact,  the  enormous 
financial  difficulties  a large  number  of  mortgage  invest- 
ment trusts  (REIT's)  have  experienced  since  1974  indicate 
that  in  depth  knowledge  of  local  real  estate  market  cha- 
racteristics is  also  a sine  qua  non  for  the  success  of 
relatively  big  lending  operations. 

Lending  to  small  borrowers  or  home  mortgage  lending 
outside  a bank's  immediate  area  is  possible  only  by  incurring 
information  costs . As  the  additional  costs  of  lending 
interregionally  are  passed  forward  in  terms  of  higher  rates. 
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interregional  loans  become  poor  substitutes  for  local 
loans.  Similarly,  added  information  costs  and  decreasing 
liquidity  of  their  funds  with  increasing  geographic 
distance  make  it  most  economical  for  small  depositors  to 
deposit  their  savings  at  local  institutions. 

As  indicated  above,  the  mere  existence  of  regional 
markets  for  financial  assets  is  not  a sufficient  condition 
for  regional  compartmentalization.  Two  additional  conditions 
have  to  be  fulfilled: 

1)  Imperfect  competition  in  the  market  for 
the  regionalized  banking  services;  and/or 

2)  Differential  regional  responses  to  changes 
in  aggregate  credit  conditions. 

The  problem  of  price  discrimination  has  received 
some  attention  in  the  literature  (Harris  1973)  and  the 
general  conclusion  is  that  the  degree  of  bank  concentration 
explains  most  of  the  regional  variation  in  interest  rates 
(Straszheim  1969) . Rate  discrimination  leads  to  regional 
mi sal location  of  resources.  Investment  is  less  than  socially 
optimal  in  regions  with  greater  discrimination  as  marginal 
rates  of  return  on  physical  capital  are  higher,  and  con- 
versely, in  low  rate  areas  (Meyer  1967)  . 
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In  this  study  the  major  concern  is  with  short-run 
cyclical  changes  at  the  regional  level  in  response  to 
particular  monetary  policy  actions.  Therefore,  the  trans- 
mission mechanism  of  national  monetary  impulses  to  the 
regional  submarkets  must  be  investigated. 


^•3  The  Linkages  Between  Local  Markets 
and  the  National  Capital  Market 


In  the  preceding  section,  I showed  that  the  U.S. 
capital  market  has  to  be  viewed  as  a set  of  closely  linked 
submarkets.  The  factors  that  might  lead  to  a regional  com- 
partmentalization  were  discussed  and  it  was  found  that  the 
two  national  financial  intermediaries,  life  insurance 
companies  and  mutual  savings  banks,  do  not,  in  fact,  even 
out  regional  imbalances. 

In  this  section,  it  will  be  shown  how  the  local 
intermediaries,  savings  and  loan  associations,  and,  to  some 
extent,  commercial  banks,  are  linked  to  national  submarkets. 
I will  then  develop  a methodology  to  examine  whether  the 
two  basic  linkages  lead  to  a reduction  in  regional  compart- 
mentalization  or  whether  they  are  the  source  of  a regional 
modification  of  national  monetary  policy  actions. 

The  first  link  between  local  and  national  markets 
can  be  identified  in  the  market  for  savings  deposits.  Savers 
can  either  deposit  their  savings  in  local  institutions  or 
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they  can  directly  invest  in  money  market  instruments. 

They  often  have  an  incentive  to  do  so  because  rates  at 
financial  institutions  typically  lag  behind  rates  of 
market  instruments.  Savers  seeking  to  maximize  their 
earnings , withdraw  part  or  all  of  their  savings  deposits 
and  move  into  securities  when  market  yields  rise  above  the 
yield  on  savings  deposits  (disintermediation) . They  move 
back  into  savings  deposits  when  their  yield  exceeds  the 
market  yield  (reintermediation) . This  behavior  of  deposi- 
tors has  become  more  pronounced  at  successive  "crunches" 
and  resulted  in  an  extreme  volatility  of  savings  at  thrift 
-^sti tut ions  in  the  1967-1975  period  despite  the  intro- 
duction of  a wide  assortment  of  different  types  of  accounts. 

, there  are  regional  differences  in  the  interest 

sensitivity  of  depositors  - maybe  because  of  differences 
in  the  money  management  sophistication  on  the  part  of  de- 
positors, because  of  relatively  more  large  accounts,  or 
because  of  other  factors  that  affect  transactions  costs  - 
one  would  expect  regional  variations  in  deposit  flows  when 
market  interest  rates  shift.  These  variations,  however, 
cannot  be  detected  by  simply  comparing  statistics  like 
"net  savings  receipts  ratio,"  for  example,  because  statis- 
tics of  this  nature  capture  the  combined  effects  of  all 
the  determinants  of  savings  flows.  They  might  give  mis- 
leading information  if  losses  from  interest  sensitive  accounts 
are  offset  by  inflows  into  less  interest  sensitive  accounts. 
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To  determine  regional  differences  in  deposit  flows, 
regional  deposit  flow  equations  can  be  estimated.  Differ- 
ential regional  effects  of  changes  in  yields  of  money 
market  instruments,  for  example,  would  show  up  in  regionally 
different  interest  rate  elasticities  of  demand  for  deposits. 
Clearly,  regions  with  higher  interest  rate  elasticities 
would  be  more  affected  by  swings  in  short-term  market 
interest  rates. 

The  second  link  between  the  local  market  and  the 
national  capital  market  has  to  do  with  the  fact  that  the 
portfolios  of  regional  intermediaries  consist  of  local  in- 
vestments as  well  as  secondary  market  instruments.  Changes 
in  relative  rates  of  return  will  have  differential  regional 
effects  if  there  are  regional  differences  in  the  portfolio 
behavior  of  bankers  and  S&L  managers.  Local  banks  are  linked 
to  the  national  money  and  capital  markets  primarily  through 
the  government  securities  and  the  federal  funds  markets.  The 
link  for  savings  and  loan  associations  is  also  through  the 
government  securities  market  and  in  addition  they  are  linked 
through  Federal  Home  Loan  Bank  System  lending. 

Building  on  the  work  of  Silber  (1970) , who  examined 
the  general  portfolio  behavior  of  the  major  U.S.  financial 
intermediaries,  I will  examine  the  portfolio  behavior  of 
banks  and  S&Ls  at  a more  disaggregated  level.  In  particular, 

I will  determine  the  degree  of  substitutability  between 
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local  investments  and  secondary  market  instruments  in  the 
portfolio  of  banks  and  S&Ls  operating  in  a regional  setting. 
This  can  be  accomplished  by  estimating,  for  each  interme- 
diary, demand  equations  for  each  of  the  various  kinds  of 
investments.  The  estimated  coefficients  will  be  used  to 
calculate  the  degree  of  substitutability  between  these  in- 
vestments. A low  degree  of  substitutability  between  local 
investments  and  investments  in  the  secondary  market  would 
be  a sign  of  relatively  pronounced  regional  compartmentali- 
zation.  High  substitutability  would  indicate  close  inte- 
gration with  the  national  markets. 

A finding  that  portfolio  behavior  patterns  differ 
across  regions  would  confirm  the  hypothesis  that  monetary 
policy  has  differential  regional  effects  on  economic  activity. 
Even  if  the  portfolio  behavior  of  one  intermediary  did  not 
display  any  regional  variation,  differential  regional  effects 
would  still  result  from  differences  in  regional  market 


structures . 
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3 . 4 Development  of  a Model  of 
Portfolio  Allocation 

Since  the  assumption  of  utility  maximization  for 
households  and  the  assumption  of  profit  maximization  for 
financial  intermediaries  lead  to  a very  similar  specifi- 
cation of  their  respective  demand  equations  for  financial 
assets  (Gramlich  and  Hulett  1972,  Silber  1970),  I will 
develop  in  this  section  the  general  model.  The  necessary 
modifications  for  the  analysis  of  the .portfolio  behavior 
of  regional  intermediaries  and  for  the  estimation  of 
regional  deposit  flow  equations  will  be  made  in  the  follow- 
ing two  sections . 

Based  on  the  framework  developed  in  Brainard  and 
Tobin  (1968)  and  Smith  and  Brainard  (1973) , the  equilibrium 
demand  is  specified  as  follows: 

(3.1)  A*  = 

ss  W 

where:  A*  = n x 1 vector  of  the  ratios  of  net 

assets  to  wealth; 

a*  = n x 1 vector  of  long-run  equilibrium 
levels  of  assets  and  liabilities; 

W = budget  constraint  (wealth,  deposits) . 

In  words,  (3.1)  states  that  asset  holdings  are 


homogeneous  in  wealth. 
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(3.2)  A*  = BX 

where:  B = n x m matrix  of  coefficients; 

X = m x 1 vector  of  explanatory  variables. 

Equation  (3.2)  specifies  the  long-run  desired  port- 
folio as  a linear  function  of  m independent  variables. 

Using  the  assumption  underlying  the  risk-return  model, 
Gramlich  and  Hulett  (1972)  show  that  X is  a vector  of  own 
and  competing  rates  of  return,  with  the  coefficients  de- 
pending on  the  variance-covariance  matrix  of  expected  rates 
of  return.  _ 

An  implicit  constraint  in  equation  (3.2)  is 

(3.3)  iA*  = 1 

where:  i = 1 x n unit  vector. 

-vf 

That  is,  the  sector's  desired  demands  must  satisfy 
its  balance  sheet  constraint.  But  this  implies  two  adding 
up  constraints 

n 

(3.4)  £ B =1 
i=l  io 

where:  B 

io 


constant  terms;  and 
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n 

(3.5)  Z B = 0,  j = 1, . . . ,n 

i=l 


That  is,  a change  in  the  holdings  of  any  asset  must 
be  at  the  expense  of  the  remaining  assets. 


These  restrictions  have  to  be  imposed  on  the  estimation 
process  in  order  to  obtain  consistent  estimates  of  the  co- 
efficients. This  can  be  done  by  using  an  explicit  constrained 
estimation  technique.  G.  Smith  (1975)  has  shown,  however, 
that  ordinary  least  squares  parameter  estimates  will  generally 
obey  adding  up  restrictions  if  the  regressors  are  the  same 
in  each  equation  and  if  some  linear  combination  of  the  re- 
gressors is  always  equal  to  the  sum  of  the  regressands. 

Since  the  system  is  not  continuously  in  equilibrium, 
a dynamic  equation  must  be  specified.  The  most  commonly  used 
specification  is  the  stock  adjustment  principle, 

K-l  (A*-A(-l)  ) + k2z 

n x 1 vector  of  current,  actual  pro- 
portions of  assets  and  liabilities; 

p x 1 vector  of  variables  that  affect 
the  adjustment  pattern; 

n x n matrix  of  adjustment  coefficients; 
and 

n x p matrix  of  reaction  coefficients. 


(3.6)  AA  = 


where:  A 


K1 

k2 
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Equation  (3.6)  can  be  rewritten  as 

(3.7)  A = K1  BX  + (I-K1)  A (-1)  + K2Z 

where:  I = n x n .identity  matrix. 

The  simultaneous  equation  system  to  be  estimated  will 
look  like 

(3.8)  A = Cx  X + C2  A (-1)  + C3Z 

and  the  equation  for  an  individual  asset  i can  be 
written  as 

A 

(3.9)  Ai  = c±  X + c2  A (-1 ) + c3Z 

where:  ck  = ith  row  vector  of  Ck  , k=l,2,3. 

The  current,  actual  proportion  of  any  asset  in  the 
portfolio  is  a function  of  all  the  relevant  interest  rates , 
the  stocks  of  assets  lagged  one  period,  and  other  variables 
which  might  influence  short-run  portfolio  adjustments.  It 
is  apparent  at  this  point  that  data  limitations  will  make 
it  impossible  to  fully  incorporate  all  the  information  that 
is  required  to  obtain  consistent  estimates  of  the  parameters. 
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The  vector  A(-l)  will  usually  only  contain  the  own  stock 
lagged  and  it  is  very  likely  that  I will  have  to  impose 
zero  restrictions  on  c^  because  of  the  presence  of  multi— 
collinearity  in  the  vector  of  interest  rates  X.  This  really 
amounts  to  estimating  under  the  assumption  that  the  flow 
into  a financial  asset  depends  only  upon  disequilibrium  in 
the  market  for  that  asset,  and  not  upon  the  state  of  excess 
demands  in  the  markets  for  other  assets.  Although  some 
specification  error  is  involved  and  the  stock  adjustment 
coefficient  will  be  biased  if  the  own  lagged  stock  is 
correlated  with  other  lagged  stocks,  it  has  been  shown  that 
the  approximation  to  the  true  model  is  quite  close  when 
only  one  demand  equation  is  estimated  (Fortune  1972) . 

The  inclusion  of  the  variables  Z serves  to  modify 
the  stock  adjustment  process  in  the  sense  of  explicitely 
allowing  for  two  sources  of  flows  into  a particular  asset: 
flows  arising  from  the  reallocation  of  assets  and  net  new 
flows  into  assets.  Thus,  the  vector  Z will  basically  con- 
sist of  the  latter  flow  variables  and  the  specification  of 
the  model  allows  for  the  possibility  that  the  public  and 
banks  treat  the  allocation  of  the  initial  stock  of  assets 
in  a manner  different  from  their  treatment  of  the  allo- 
cation of  new  flows  into  financial  assets. 
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3 • 5 A Model  of  Regional  Deposit  Flows 

In  section  3.3,  I argued  that  regional  variations 
in  deposit  flows  could  be  one  of  the  main  sources  of  re- 
gional compartmentalization  in  the  mortgage  market.  In 
Particular , I suggested  that  savers  in  different  regions 
could  be  more  or  less  sensitive  to  changes  in  yields  on 
open  market  instruments  that  they  regard  as  substitutes 
for  the  local  intermediaries ' liabilities . In  addition, 
there  could  be  regional  differences  in  the  degree  of 
substitutability  between  savings  deposits  at  local  S&Ls 
and  savings  deposits  at  local  commercial  banks.  In  this 
section  I will  specify  a model  of  household  demand  for 

deposits  at  savings  and  loan  institutions  and  at 
commercial  banks  at  the  regional  level.  The  estimation 
results  for  different  regions  will  provide  a comparison 
of  regional  differences  in  the  demand  for  these  deposits. 

The  specification  of  the  determinants  of  the  public's 
demand  for  savings  deposits  is  based  on  standard  portfolio 
considerations  that  are  usually  applied  as  a framework  for 
analyzing  the  demand  for  liquid  assets.  The  corresponding 
general  model  was  developed  in  section  3.4  and  can  be  used 
with  slight  modifications  for  the  problem  at  hand. 
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Household  allocation  choices  following  a change  in 
net  worth,  relative  prices,  and  other  factors  are  beyond 
the  data( availabilities  of  a small  statistical  model. 
Simplifying  assumptions  must  be  made  in  order  to  derive 
meaningful  results.  The  most  frequent  assumption  (Fortune 
1972,  Bosworth  and  Duesenberry  1973)  — and  the  one  adopted 
here  ~—  is  that  household  allocation  choices  are  a series 
of  decisions  at  different  degrees  of  aggregation. 

Whereas  the  first  part  of  the  recursive  decision 
making  process  may  involve  the  allocation  among  current 
consumption,  investment  in  physical  assets,  and  investment 
in  financial  assets,  I will  focus  on  the  decision  of  allo- 
cation among  liquid  assets.  Therefore,  the  appropriate  con- 
straint in  equation  (3.1)  is  the  aggregate  of  liquid  assets. 
The  structure  of  the  desired  balance  sheet  and  the  public 1 s 
adjustment  behavior  are  assumed  to  be  appropriately  described 
by  equation  (3.9)  which  is  reproduced  for  convenience. 

(3.9)  Ai  = c!  X + c2  A (-1 ) + C3Z 

The  dependent  variable  is  the  ratio  of  a homogeneous 
class  of  deposits  to  total  liquid  assets.  The  vector  X con- 
tains  the  own  interest  rate , the  yield  on  the  competing  local 
financial  intermediary's  deposits,  and  a vector  of  market 
interest  rates.  The  own  rate  coefficient  is  postulated  to 
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be  positive.  The  coefficients  associated  with  competing 
rates  are  postulated  to  be  negative.  A variable  Z that  would 
affect  the  adjustment  pattern  positively  might  be  the 
change  in  disposable  personal  income. 

From  the  estimated  coefficients  the  regional  interest 
rate  elasticities  can  be  calculated.  Of  particular  interest 
is  the  open  market  rate  elasticity  since  this  elasticity 
will  indicate  the  extent  to  which  an  intermediary  in  a given 
region  is  subject  to  disintermediation.  Other  measures  of 
the  regional  sensitivity  of  thrift  deposit  flows  to  open 
market  rate  competition  are  the  marginal  interest  sensiti- 
vitY • defined  as  the  impact  of  a change  in  opportunity  costs 
upon  the  level  of  savings  deposit  flows,  and  the  percentage 
change  in  thrift  deposit  flows  arising  from  a change  in 
opportunity  cost. 

All  these  measures  will  give  a quantitative  assess- 
ment of  the  regional  impact  of  changes  in  monetary  policy 
as  reflected  in  shifts  in  the  yields  of  money  market  in- 
struments. In  addition,  they  will  produce  valuable  infor- 
mation about  the  regional  institutional  structure  because 
the  above  mentioned  measures  of  interest  sensitivity  will 
also  be  applied  to  commercial  bank  rate  competition  as  well 
as  S&L  rate  competition. 
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3.6  A Model  of  the  Portfolio  Behavior 
of  Regional  Intermediaries 

For  the  general  theory  of  portfolio  behavior  of 
financial  institutions,  this  section  draws  heavily  on 
Silber  (1970) . I will  extend  his  analysis  of  the  various 
substitute-complement  relationships  among  different 
categories  of  securities  in  lender  portfolios  in  two 
directions:  1)  I will  examine  the  portfolio  behavior 

of  financial  intermediaries  at  the  more  disaggregated 
regional  level,  and  2)  I will  use  different  behavioral 
assumptions  for  commercial  banks.  Furthermore,  this  study 
focuses  on  the  substitute-complement  relationships  between 
two  broad  categories  of  investments:  local  assets  versus 

assets  traded  in  national  markets.  This  will  determine  if 
there  are  regional  differences  in  the  response  of  financial 
intermediaries  to  changes  in  aggregate  credit  conditions. 

In  the  affirmative  case,  the  conclusion  would  be  that 
monetary  policy  has  differential  regional  impacts. 

The  hypothesis  to  be  tested  is  that  open  market  in- 
struments are  good  substitutes  for  local  investments  in  the 
portfolios  of  local  financial  intermediaries.  This  would 
indicate  a low  degree  of  regional  compartmentalization  of 
the  capital  markets  on  the  lending  side. 
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In  analogy  to  consumer  demand  theory,  two  securi- 
ties are  defined  as  substitutes  if  6A  / 6rb  is  negative, 
where  A is  the  demand  for  security  A and  rb  is  the  rate 
of  interest  on  security  B.  Correspondingly,  two  securities 
are  complements  if  SA  / dr^  is  positive. 

In  order  to  make  these  definitions  operational,  I 
will  estimate  demand  equations  for  each  asset  by  type  of 
financial  intermediary.  The  basic  format  of  these  equations 
is  again  given  by 

(3.9)  A^  = cx  X + c2  A (-1)  + c3  Z 

Total  assets  or  total  deposits  will  act  as  a budget 
constraint.  The  vector  X contains  the  asset's  own  yield 
and  the  yields  of  the  various  competing  assets.  The  vector 
Z contains  flow  variables  for  the  different  sources  of 
loanable  funds.  It  must  be  expected  that  the  composition 
of  a change  in  total  loanable  funds  affects  the  portfolio 
allocation  decision. 

Since  the  regression  coefficients  can  be  interpreted 
as  partial  derivatives,  the  estimates  of  the  coefficients 
associated  with  competing  rates  will  measure  the  substitution 
effect.  It  is  not  quite  clear  whether  this  is  a gross  substi- 
tution effect  (including  the  income  effect)  or  a net  sub- 
stitution effect.  Silber  (1970)  argues  that  financial  inter- 
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mediaries  are  probably  subject  to  an  income  effect  but 
ignores  the  problem  subsequently  whereas  Feige  (1964) 
assumes  that  it  is  negligible.  I will  take  this  issue 
up  in  the  next  chapter  when  I discuss  the  empirical  re- 
sults. 

From  a practical  point  of  view  it  is  not  sufficient 
to  say  that  a negative  coefficient  implies  substitutability. 
Tests  to  determine  the  statistical  significance  of  the 
estimated  coefficients  and  to  establish  regional  differences 
in  the  portfolio  behavior  will  be  utilized  and  the  differ- 
ence between  two  corresponding  coefficients  must  also  be 
statistically  significant.  Also,  a priori  information  will 
be  fully  used  as  necessary.  In  the  chosen  framework  the  own 
rate  coefficient,  for  example,  has  to  be  unambiguously 
positive.  Since  I will  be  estimating  separate  demand  equations 
for  each  asset,  I can  check  the  consistency  of  the  results 
by  comparing  the  estimates  of  corresponding  coefficients. 

That  is,  in  the  absence  of  an  income  effect,  6A  / 6rB  should 
be  equal  to  6B  / 6r*. 

3.6,1  Savings  and  Loan  Associations 

While  there  is  little  disagreement  among  economists 
that  commercial  banks  act  as  profit  maximizers,  studies  on 
the  microeconomic  behavior  of  savings  and  loan  associations, 
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most  of  which  have  a mutual  type  of  organization,  are  far 
from  reaching  a consensus  on  their  behavioral  motivation. 
Goldfeld  (1966)  and  Hester  (1968)  concluded  that  S&Ls 
basically  act  without  well  defined  goals.  In  a recent  study 
the  deposit  rate  setting  behavior  of  S&Ls,  however, 

Slovin  and  Sushka  (1975)  demonstrate  convincingly,  that 
S&Ls  act  in  a manner  consistent  with  profit  maximation. 
Therefore,  I will  use  this  assumption  for  the  following 

With  the  focus  on  estimating  asset  demand  equations, 
is  important  to  note  that  S&Ls  have  much  less  portfolio 
f ifixibility  than  commercial  banks.  This  is  because  the 
savings  and  loan  industry  is  highly  regulated.  S&Ls'  in- 
vestments are  limited  mainly  to  loans  secured  by  residential 
real  estate,  and  particularly  to  loans  on  single  family 
homes.  Between  1967  and  1975  year-end,  mortgage  holdings 
of  all  S&Ls  varied  from  82.5  percent  of  total  assets  to 
86.5  percent  of  total  assets  (Savings  and  Loan  Fact  Book 
1976) . The  only  other  single  asset  category  of  any  impor- 
tance was  investment  securities,  representing  about  8 per- 
cent of  total  assets.  While  associations  legally  can 
purchase  many  kinds  of  securities,  the  securities  port- 
folio consists  virtually  exclusively  of  government  bonds. 

An  important  decision  variable  for  S&Ls  is  the  amount  of 
borrowing  from  the  FHLB  System.  While  this  was  a relatively 
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unimportant  source  of  loanable  funds  until  the  late  '60s, 
FHLB  advances  grew  75  percent  in  1969,  from  $ 5.2  billion 
to  $ 9.2  billion.  In  the  early  '70s  advances  dropped  sub- 
stantially but  picked  up  again  in  1973  to  reach  a peak  of 
$ 21.8  billion  by  year-end  1974  (Savings  and  Loan  Fact  Book 
1976) . Advances  are  subject  to  a wide  range  of  terms  and 
conditions.  Probably  the  most  important  regulation  in  the 
present  context  is  that  the  maximum  borrowing  limit  for  any 
association  is  set  at  an  amount  equal  to  50  percent  of  its 
total  savings  balances.  Since  savings  and  loan  associations 
have  to  pay  competitive  rates  on  FHLB  advances  - in  fact 
the  FHLB  System  had  record  earnings  during  a period  when  the 
housing  industry  was  in  the  midst  of  a depression  — I will 
treat  FHLB  advances  simply  as  negative  assets.  The  structure 
of  the  demand  equation  will  be  essentially  unchanged. 


3.6.2  Commercial  Banks 

The  investigation  of  regional  differences  in  the  port- 
folio behavior  of  commercial  banks  will  focus  on  the  degree 
of  substitutability  between  investments  in  the  national 
, in  particular  their  holdings  of  Government  bonds 
and  municipals,  and  local  investments  such  as  commercial 
loans  and  mortgage  loans.  In  contrast  to  models  that  employ 
nationally  aggregated  data  and  treat  the  commercial  loan 
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rate  as  a decision  variable,  I will  assume  that  local 
loan  rates  differ  from  the  national  rate  only  by  a con- 
stant. In  other  words,  I assume  that  cyclical  variations 
m the  yield  spread  that  might  possibly  exist  because  of 
imperfect  competition  in  the  local  market  are  negligible. 
This  will  allow  the  estimation  of  regional  demand  equations 
for  commercial  loans.  Therefore,  I can  examine  the  degree 
to  which  both  types  of  local  assets  are  substitutes  for 
nationally  traded  securities . The  structure  of  all  the 
demand  equations  will  correspond  closely  to  the  specifi- 
cation of  the  general  equation  discussed  at  the  beginning 
of  this  section. 


3*7  Institutional  Aspects  of 
the  Mortgage  Market 


The  preceding  discussion  of  the  intermediaries' 
demand  equations  for  financial  assets  and  the  interpretation 
of  the  coefficients  is  based  on  the  implicit  assumption  that 
all  asset  markets  are  continuously  cleared. 

Since  many  authors  (Jaffee  1972,  Kalchbrenner  1972) 
maintain  that  disequilibrium  prevails  in  the  mortgage  market, 
this  point  needs  further  elaboration  and  will  be  taken  up 
below.  After  this,  I will  discuss  institutional  arrangements 
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such  as  mortgage  commitments  and  mortgage  repayments  which 
form  an  integral  part  of  the  mortgage  lending  process  of 
savings  and  loan  associations. 


3.7.1  The  Mortgage  Market  and  Market  Disequilibrium 

The  demand  for  mortgage  credit  is  best  analyzed  in 
the  framework  of  household  portfolio  behavior  outlined  in 
section  3.4.  In  that  framework,  the  assumption  of  expected 
utility  maximization  implies  that  households  will  borrow 

the  marginal  disutility  of  borrowing  is  equal  to  the 
marginal  utility  of  their  assets.  With  respect  to  mortgage 
credit,  however,  the  market  value  of  the  house  which  serves 
as  collateral  is  an  effective  constraint  on  the  amount  of 
credit  a household  can  obtain.  Therefore,  in  the  model  de- 
veloped in  section  3.9,  aggregate  household  demand  for 
mortgage  credit  is  one  equation  in  the  system  of  equations 

(3.7)  A = Kx  BX  + (I-Kj.)  A(-l)  + K2  Z 

with  the  variables  as  defined  in  section  3.4. 

One  would  expect  that  the  mortgage  rate,  contained 
^he  vector  X,  should  turn  out  to  be  significant.  The 
collateral  requirement  can  be  incorporated  by  specifying 
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the  net  change  in  the  outstanding  stock  of  houses  as 
one  of  the  variables  Z.  Capital  gains  on  existing  houses 
could  be  incorporated  in  the  same  way  although  it  appears 
doubtful  that  they  would  have  a significant  short  run 
effect. 

If  the  mortgage  rate  were  always  a market  clearing 
rate,  one  could  next  specify  the  supply  relationship  and 
would  then  have  a complete  model  of  the  residential  mort- 
gage market.  However,  one  of  the  contentions  of  this  study 
is  that  the  mortgage  market  is  characterized  by  credit 
rationing.  National  models  of  the  demand  for  and  supply  of 
residential  mortgage  credit  that  allow  for  credit  ration- 
ing, that  is,  a disequilibrium  mortgage  rate,  typically 
assume  that  the  mortgage  rate  adjusts  only  gradually  to- 
ward its  equilibrium  value  (Jaffee  1972,  Huang  1966).  In 
a recent  paper.  Fair  and  Jaffee  (1972a) offer  a theoretically 
more  satisfying  specification  of  markets  in  disequilibrium. 
They  suggest  four  methods  to  separate  the  sample  into 
demand  and  supply  regimes  such  that  the  coefficients  of  the 
demand  equation  and  the  supply  equation  can  be  estimated 
from  the  observed  quantities  of  the  sample  points  falling 
within  the  respective  regime.  Their  application  of  these 
methods  to  the  housing  and  mortgage  market  yielded  rather 
disappointing  results,  however,  in  the  sense  that  their  co- 
efficient estimates  were  very  similar  to  the  estimates  ob- 
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tained  under  the  assumption  of  full  equilibrium.  While 
this  does  not  warrant  the  conclusion  that  nonprice 
rationing  is  unimportant  in  the  mortgage  market  - in 
fact,  the  variable  that  was  to  pick  up  market  disequi- 
librium turned  out  to  be  significant  - their  findings 
might  indicate  that  national  data  are  too  aggregated  for 
an  analysis  of  market  disequilibria  or  that  their  specifi- 
c^hion  of  the  mortgage  market  is  inappropriate.  It  appears 
that  a regional  analysis  of  the  mortgage  market  offers 
two  unique  opportunities.  First,  given  the  local  nature 
of  the  residential  mortgage  market,  the  data  used  will  be 
at  the  appropriate  level  of  disaggregation.  Second,  for 
forecasting  purposes,  the  lending  institutions  can  be 
assumed  to  be  price-takers  in  the  mortgage  market  or  at 
least  it  can  be  assumed  that  a possible  interest  rate 

between  the  local  and  the  national  mortgage 
rate  does  not  vary  significantly  over  the  business  cycle. 
Together  with  the  common  assumption  (Kalchbrenner  1972) 
that  credit  rationing  occurs  only  in  the  sense  of  excess 
demand,  this  implies  that  I can  restrict  the  analysis  to 
an  estimation  of  the  supply  relationships. 

3.7.2  The  Supply  of  Mortgage  Credit 

Existing  theoretical  and  empirical  studies  of  the 
supply  of  mortgage  credit  (=  the  demand  for  mortgages  as 
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securities)  display  marked  differences  in  the  extent  to 
which  they  are  disaggregated  and  particularly  in  their 
treatment  of  institutional  factors  influencing  mortgage 
credit  supply  (Kalchbrenner  1972) . 

In  this  study,  I will  develop  separate  models  for 
the  two  principal  suppliers  of  residential  mortgage  credit, 
savings  and  loan  associations  and  commercial  banks,  at  the 
state  level.  For  savings  and  loan  associations  this  will 
include  the  specification  of  advance  commitments  and  mort— 
9a<?e  repayments  in  addition  to  the  mortgage  flow  equations 
that  will  be  estimated  for  S&Ls  as  well  as  commercial  banks. 

The  general  approach  is  the  one  outlined  in  the 
section  on  portfolio  behavior  of  financial  institutions. 

That  is,  demand  equations  are  specified  for  mortgages  for 
each  intermediary.  Dependent  variable,  functional  form,  in- 
dependent variables,  and  dynamic  adjustment  equation  all 
have  been  discussed  in  section  3.4. 

The  relevant  equation  in  the  system  of  equations 
(3.8  ) has  the  following  specification  : 


(3.10)  MTG 
D 


cx  X + C2  A (-1)  + C3  Z 


MTG  = 


where : 


D 


mortgage  holdings; 
total  deposits; 
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C1  ~ 1 x m vector  of  coefficients; 

X = m x 1 vector  of  interest  rates; 

c2  = 1 x n vector  of  coefficients; 

A = n x 1 vector  of  asset  proportions; 

c3  = 1 x p vector  of  coefficients; 

z = p x 1 vector  of  variables  that 

affect  the  adjustment  pattern. 

commercial  banks,  X would  expect  that  the  vector 
Z should  contain  the  net  flow  variables  for  demand  deposits 
and  time  deposits  since  bankers  probably  differentiate  in 
the  allocation  of  these  two  sources  of  funds  to  the  re- 
latively illiquid  mortgage  investment. 

For  savings  and  loan  associations,  the  equation  has 
to  be  modified  in  order  to  allow  for  the  following  important 
institutional  features  of  the  savings  and  loan  industry: 

1)  Federal  Home  Loan  Bank  advances; 

2)  Advance  mortgage  commitments;  and 

3)  Data  availability  for  mortgage  repayments. 

FHLB  advances  will  enter  the  equation  in  two  ways. 
First,  the  borrowing  rate  represents  an  opportunity  cost 
to  S&Ls  and  is  therefore  contained  in  the  vector  X.  The 
justification  for  this  has  been  given  in  section  3.5. 

Second,  it  is  sometimes  maintained  (Huang  1969)  that  the 
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quantity  of  FHLB  advances  is  really  the  policy  tool.  For 
£his  reason,  the  change  in  advances  should  be  incorporated 
in  the  vector  z . 

The  role  of  advance  commitments  will  be  discussed 
below.  It  may  suffice  to  say  here  that  they  are  expected 
to  be  an  important  determinant  of  mortgage  credit  supplied 
by  S&Ls,  They  will  enter  the  equation  also  as  one  of  the 
variables  in  vector  Z. 

The  fact  that  data  are  available  for  mortgage  re- 
payments permits  the  estimation  of  the  gross  flow  of  mort- 
gages instead  of  only  the  net  flow  as  in  the  case  of  com— 
mercial  banks.  A model  for  the  flow  of  mortgage  repayments 
will  be  developed  at  the  end  of  this  chapter.  The  estimated 
flow  will  be  specified  in  the  mortgage  demand  equation  in 
the  same  way  as  the  other  sources  of  loanable  funds,  net 
deposit  flows  and  FHLB  advances,  namely  as  one  of  the 
variables  in  the  vector  Z. 

Retained  earnings  will  not  be  explicitely  specified 
because  they  are  relatively  unimportant  as  a source  of 
funds  - less  than  2 percent  of  total  loanable  funds  in 
1975  - and  also  because  their  variation  in  absolute  amounts 
is  insignificant  compared  to  the  fluctuations  in  net  savings 
receipts,  for  example. 
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3.7.3  Mortgage  Commitments  and  Repayments 

The  significance  of  advance  commitments  in  the 
mortgage  lending  process  of  savings  and  loan  associations 
derives  from  the  fact  that  it  is  standard  practice  in  the 
industry  that  potential  borrowers,  individual  homeowners 
or  builders,  seek  commitments  from  savings  and  loan  asso- 
ciations to  make  a mortgage  loan  of  a given  amount  at  a 
specified  rate. 

The  commitments  are  binding  upon  the  S&L  for  a 
certain  period  of  time  but  they  are  not  binding  upon  the 
potential  mortgagor.  In  fact  he  may  try  to  get  a second 
commitment  from  another  institution  or  tif  he  expects  mort- 
gage terms  to  ease,  he  may  not  take  down  the  original 
cpmmitment  in  the  hope  of  getting  a commitment  at  more 
favorable  terms  in  the  future.  For  this  reason,  it  is  some- 
times argued  that  expected  trends  in  mortgage  credit  are 
reflected  in  the  commitment  take-down  ratio. 

Lender  behavior  appears  to  be  mainly  influenced  by 
the  availability  of  loanable  funds.  That  is,  during  periods 
of  tight  money  or  when  they  expect  market  interest  rates 
to  rise,  they  tend  to  limit  new  commitments.  As  explained 
above,  under  the  same  set  of  circumstances  the  take-down 
ratio  is  high.  It  appears  therefore  that  one  of  the  main 
gains  derived  from  explicitely  specifying  the  advance  commit- 
ment process  is  insight  into  the  dynamics  of  the  mortgage 
market. 
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The  general  specification  of  the  new  commitments 
equation  for  S&Ls  should  be  very  similar  to  the  demand 
equation  for  mortgages  because  a commitment  implies  the 
decision  to  make  a mortgage  loan  at  some  future  date. 

The  only  difference,  therefore,  is  expected  to  be  in  the 
lag  structure  of  the  independent  variables  accounting  for 
the  effect  of  expectations  about  credit  market  conditions. 
The  equation  for  new  commitments  by  S&Ls  will  therefore  be 
specified  as 


(3.11)  NCS&L 
DS&L 


„ MTGS&L (-1 ) 
2 DS&L (-1) 


+ C3  Z 


where:  NCS&L  = 

DS&L 

Ci 

X 

c2 

MTGS&L  = 

C3 

Z 


new  commitments  by  S&Ls; 

deposits  at  S&Ls; 

1 x m vector  of  coefficients; 

m x 1 vector  of  interest  rates; 

adjustment  coefficient; 

mortgage  holdings  of  S&Ls; 

1 x p vector  of  adjustment  coefficients; 

p x 1 vector  of  variables  that  affect 
the  adjustment  pattern. 


Assuming  that  the  proportion  of  new  commitments  taken 
down  in  the  current  period  is  negligible,  outstanding  commit- 
ments will  be  defined  as  follows  : 
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(3.12) 

OCS&L 

= ( 1-TR)  OCS&L (-1)  + NCS&L 

where : 

OCS&L 

TR 

= outstanding  commitments  at  S&Ls; 

= proportion  of  outstanding  commit- 
ments cancelled  or  taken  down. 

The  take-down  ratio  depends  solely  on  the  decisions 
of  potential  borrowers.  One  would  expect  it  to  vary  directly 
with  an  increase  in  the  mortgage  rate  and  quite  likely  also 

risin9  housing  costs  because  of  increased  cancellations. 


(3.13)  TR  = OCS&L (-1 ) + NCS&L  - OCS&L 

OCS&L (-1) 


* * ARM  + d2  * APRC 


where:  d-^ 

ARM 

d2 

APRC 


1 x q vector  of  coefficients; 

q x 1 vector  of  mortgage  rate 
differentials ; 

1 x r vector  of  coefficients; 

r x 1 vector  of  residential  con- 
struction index  differentials. 


The  final  task  in  this  section  is  the  development 
of  an  equation  for  repayments  of  mortgages  at  S&Ls.  Mort- 
gage  portfolio  inflows  are  a very  important  source  of  loan- 
able funds  for  S&Ls.  Between  1967  and  1975 


repayments  pro- 
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vided  between  43  percent  and  74  percent  of  total  loanable 
funds.  During  the  same  period  the  ratio  of  repayments  to 
the  average  portfolio  ranged  from  10  percent  to  16  percent 
(Savings  and  Loan  Fact  Book  1976).  These  figures  are  based 
on  annual  data;  quarterly  data  would  yield  even  wider 
fluctuations.  Mortgage  loan  repayments  are  affected  mainly 
by  the  following  factors: 

1)  Size  of  the  mortgage  portfolio.  (Homogeneity 
can  be  assumed) ; 

2)  Changes  in  the  maturity  structure  (Probably 
insignificant  after  1967) ; 

3)  Real  estate  activity  (Should  have  a positive 
effect) ; and 

4)  Interest  rates.  (During  periods  of  high  mortgage 
interest  rates,  buyers  will  try  to  assume  existing 
low  interest  rate  loans  and  new  borrowers  will 

i 

keep  the  amount  they  borrow  as  small  as  possible.). 

This  leads  to  the  following  specification  of  the 


repayments  equation: 
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(3.14) 


RP 

MTGS&L 


a ARM  + bT 


where : RP 


mortgage  repayments  at  S&Ls; 


MTGS&L  = 
a = 

ARM 

b 

T 


mortgage  holdings  of  S&Ls; 

1 x n vector  of  coefficients; 

n x 1 vector  of  mortgage  rate 
differentials ; 

1 x m vector  of  coefficients; 

m x 1 vector  of  measures  of 
real  estate  activity. 


This  discussion  of  the  mortgage  market  completes 
the  theoretical  analysis  of  the  regional  compartmentali- 
zation  of  capital  markets.  The  next  chapter  will  be  de- 
voted to  an  empirical  analysis  based  on  the  just  developed 
theory. 


CHAPTER  4 


REGIONAL  COMPARTMENTALIZATION  OF  CAPITA L MARKETS : 

AN  EMPIRICAL  ANALYSIS 

4 . 1 Introduction 

In  this  chapter,  I will  empirically  estimate  the 
models  developed  in  chapter  3 to  test  the  three-fold 
hypothesis  that  there  are  significant  regional  differences 
in 

(1)  the  demand  for  deposits  at  savings  and  loan 
associations  and/or  at  commercial  banks; 

(2)  the  portfolio  behavior  of  savings  and  loan 
associations;  and 

(3)  the  portfolio  behavior  of  commercial  banks. 

The  selection  of  the  sample  states  was  guided  by 
three  criteria.  First,  the  analysis  should  be  restricted 
to  states  where  no  mutual  savings  banks  are  chartered 
since  this  would  further  aggravate  the  problem  of  multi- 
collinearity  and  impinge  on  hypothesis  testing.  Second, 
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Florida  and  California  had  to  be  included  in  the  sample. 
Florida,  because  I would  be  able  to  expand  on  the  results 
of  these  estimations  in  chapter  5.  California,  because  it 
is  often  alleged  that  California  savings  and  loan  associ- 
ations have  different  behavior  patterns  than  those  of  other 
regions  (Dhrymes  and  Taubman  1969) . Third,  the  sample 
should  contain  some  small  "rural"  states  where  market 
compartmentalization  could  be  expected  to  be  highest. 

After  some  states  had  to  be  eliminated  because  they 
did  not  meet  the  data  requirement  for  consistent  and  com- 
plete quarterly  time  series  since  1969,  the  final  sample 
comprised  California,  Florida,  and  Ohio  as  a group  of  large 
states.  South  Carolina,  New  Mexico,  and  Idaho  represented 
the  small  states. 

In  the  next  section,  I compare  and  contrast  some 
summary  statistics  of  financial  activity  in  the  sample 
states.  Section  4.3  is  devoted  to  an  analysis  of  the 
estimated  deposit  flow  equations.  In  section  4.4,  I 
interpret  the  estimation  results  for  the  portfolio  be- 
havior of  the  savings  and  loan  industry,  and  section  4.5 
contains  an  analysis  of  the  corresponding  commercial  bank 
equations.  In  section  4.6,  I summarize  the  major  findings 
of  this  chapter.  Notes,  notation,  and  variable  definitions 
are  presented  in  section  4.7. 
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4 • 2 A Comparison  of  the  Size  and  Relative 

Importance  of  Savings  and  Loan  Associations 
and  Commercial  Banks  in  the  Sample  States 

Before  interpreting  the  estimation  results,  it 
appears  appropriate  to  provide  some  information  about  the 
order  of  magnitude  of  the  variables  of  interest  and  the 
nature  of  the  competitive  environment.  Summary  statistics 
for  the  savings  and  loan  industry  are  presented  in  Table 
4.1.  Information  on  the  commercial  banking  industry  is 
summarized  in  Table  4.2.  In  addition,  each  of  the  tables 

regression  results  contains  the  mean  of  the  de- 
pendent variable  which  should  help  to  keep  the  right  per- 
spective . 

In  terms  of  size,  the  State  of  California  clearly 
dominates  the  sample.  Mean  deposits  at  California  savings 
and  loan  associations  and  commercial  bank  time  deposits 
in  California  are  of  the  same  order  of  magnitude  and  roughly 
2.5  times  larger  than  the  corresponding  figures  for  Florida 
and  Ohio,  respectively.  These  two  states  are  in  fact  re- 
markably similar  with  respect  to  average  values. 

The  small  states  in  the  sample  are  dwarfed  by  the 
big  three.  Idaho's  savings  and  loan  industry,  for  example, 
is  about  100  times  smaller  than  California's. 
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In  marked  contrast  to  the  first  group,  commercial 
banks  in  the  small  states  have  grown  much  faster  than  S&Ls 
during  the  sample  period.  This  may  have  to  do  with  a lagged 
structural  adjustment  in  the  small  states.  That  is,  depositors 
in  California  and  Ohio  shifted  out  of  demand  deposits  and  into 
time  deposits  much  earlier  than  depositors  in  the  small  states. 
In  fact.  Figures  4.2  to  4.4  indicate  that  individuals  in 
small  states  were  reducing  their  holdings  of  demand  deposits 
and  increasing  their  holdings  of  time  deposits  when  in  the 
larger  states  depositors  were  already  switching  from  bank 
time  deposits  to  the  higher  yielding  S&L  deposits. 

As  explained  in  chapter  3,  S&Ls  invest  nearly  100 
percent  of  their  deposits  in  mortgages.  Table  4.1  shows 
that  this  is  true  for  five  out  of  the  six  states.  California 
S&Ls,  however,  were  heavy  borrowers  from  the  Federal  Home 
Loan  Bank  System  between  1969  and  1975  and  their  average 
mortgage  holdings  exceed  their  deposits  by  2.5  billion 
dollars . 

In  each  of  the  six  states,  S&Ls  provide  more  mortgage 
money  than  commercial  banks.  While  this  is  just  barely  true 
for  New  Mexico,  Florida  S&Ls  completely  dominate  the  mortgage 
market  with  an  average  market  share  of  about  85  percent. 
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Since  mean  values  can  be  misleading  in  the  presence 
of  widely  differing  growth  rates,  I have  also  provided 
simple  growth  rates  in  Tables  4.1  and  4.2.  It  is  interesting 
to  note,  for  example,  that  deposits  at  Florida  S&Ls  trailed 
Ohio  deposits  in  the  first  quarter  of  1969  but  exceeded 
Ohio  deposits  in  1974:4  by  nearly  3 billion  dollars.  It 
has  to  be  expected  that  these  differences  will  show  up  in 
the  estimated  coefficients. 

In  this  context,  a few  remarks  about  the  chosen 
sample  period  are  in  order.  The  deposit  flow  equations  and 
all  S&L  equations  were  estimated  from  1969:1  to  1975:4, 
using  quarterly  data.  While  the  end  point  is  given  by  data 
availability  considerations,  some  of  the  time  series  would 
have  been  available  for  longer  periods  than  the  one  used 
for  estimation.  Long  time  periods  are  usually  desirable 
because  more  reliable  parameter  estimates  can  be  obtained. 
This  is  not  true,  however,  if  structural  changes  occur 
during  the  sample  period.  Indications  are  that  structural 
occur  in  the  financial  sector  in  general  in  the 
late  sixties  (Pierce  and  Thomson  1974)  and  in  the  mortgage 
sector  in  particular  with  the  emergence  of  the  Federal 
National  Mortgage  Association  (FNMA)  as  an  important  market 
force.  Therefore,  I decided  to  start  in  1969:1,  which  makes 
28  observations  and  usually  leaves  about  24  degrees  of 
freedom. 
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Unfortunately,  for  the  commercial  bank  equations 
only  semi-annual  call  report  data  were  available  at  the 
state  level.  Consistent  time  series  for  all  states  in  the 
sample  started  with  the  December,  1966  call  report  and 
ended  with  the  June,  1975  call  report.  This  yielded  18 
observations  and  left  about  15  degrees  of  freedom.  As 
indicated  in  the  preceding  paragraph,  it  is  very  likely 
that  significant  structural  shifts  occurred  in  the 
financial  sector  of  the  economy  between  1966  and  1975. 

While  I did  not  have  enough  observations  to  formally 
test  for  structural  stability  (applying  a Chow  test,  for 
example) , the  following  problem  - among  others  - must 
not  be  overlooked  when  interpreting  the  regression  re- 
sults. In  the  past  decade  a distinct  shift  from  asset 
management  to  liability  management  has  taken  place  in  the 
banking  industry.  No  longer  will  banks  simply  adjust  liquid 
assets  in  response  to  changes  in  the  volume  of  deposits  or 
loan  demand  but  they  will  try  to  tap  external  sources  for 
liquidity  as  the  need  arises.  Clear  indicators  of  these 
developments  are  the  rapid  growth  of  the  Federal  funds 
market,  the  surge  in  the  volume  of  large  negotiable  certi- 
ficates of  deposits  issued,  and  the  volume  of  non-negotiable 
large  time  deposits  outstanding.  Since  the  paucity  of  my 
banking  data  does  not  allow  to  specify  these  and  other 
factors  in  the  estimated  equations,  their  likely  impact  will 
be  assessed  when  discussing  the  regression  results. 
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The  estimation  technique  chosen  for  the  models 
estimated  in  chapter  4 is  ordinary  least  squares  (OLS)  . 

This  was  dictated  by  the  fact  that  virtually  all  of  the 
explanatory  variables  are  either  exogenous  or  lagged  endo- 
genous variables  because  the  model  developed  in  chapter  3 
is  based  on  the  assumption  that  regional  financial  inter- 
mediaries are  price  takers  in  the  assets  and  liabilities 
markets.  In  the  few  instances  where  a problem  of  simultan- 
eity might  exist  — leading  to  inconsistency  of  the  OLS 
estimator  — the  model  was  reestimated  by  a structural 
method  and  the  results  are  presented  in  chapter  6. 


4 . 3 Deposit  Flows 

The  theoretical  deposit  flow  model  (3.9)  was  esti- 
mated with  only  minor  empirical  modifications.  The  final 
estimated  equation  is  of  the  following  form: 

(4.1)  S1A  = b1  * SA2L  + b2  * RTBL  + b3  * TIME  + bQ 

where:  S1A  = A deposits/state  personal  income 

SA2L=  deposits (-1) /state  personal  income 
RTBL=  3-month  Treasury  bill  rate(-l) 
TIME=  time  trend  (see  page  80) 

The  regression  results  are  presented  in  Table  4.3. 


Table  4.3  - Savings  and  Loan  Associations  Deposit  Flows,  Estimated  Coef f i ni 
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Notes,  notation,  variable  definitions:  Section 
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First/  it  will  be  noted  that  personal  income  was 
used  as  a proxy  for  liquid  assets,  or  wealth,  since 
quarterly  data  for  wealth  are  not  available  at  the  state 
level.  This  is  not  a serious  problem,  however,  because 
personal  income  correlates  very  highly  with  wealth  (Kardouche 
1969)  and,  in  fact,  is  substituted  for  wealth  even  in  large 
scale  national  models  (Pierce  and  Thomson  1974) . 

The  yield  on  savings  deposits  (the  "own"  yield) 
was  postulated  to  have  a positive  coefficient.  The  estimated 
coefficient  turned  out  to  be  positive  but  insignificant  and 
for  some  states  even  negative.  Therefore,  it  was  omitted 
in  the  final  version.  This  result  is  not  quite  unexpected. 

The  effective  yield  on  savings  and  loan  deposits  increased 

during  the  sample  period  and  displayed  very  little 
variation.  Its  effect  may  have  been  swamped  by  income  effects 
the  effects  of  rapidly  changing  market  rates  of  interest. 
In  any  event,  different  degrees  of  regional  compartmentali- 
zation  would  be  captured  by  the  coefficient  of  opportunity 
cost  variables,  not  by  the  coefficient  of  the  own  yield. 

The  own  yield  could  have  been  made  significant  by  creating 
a yield  spread  variable  (own  yield  minus  market  yield) . 

the  variation  in  the  market  yield  swamped  the  vari- 
ation in  the  deposit  yield  and  the  net  effect  amounted  to 
reducing  the  market  yield  by  a constant.  Statistically, 
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there  was  no  difference  between  the  coefficient  of  the 
yield  spread  variable  and  the  coefficient  of  the  yield 
on  market  instruments. 

In  order  to  determine  the  relevant  open  market 
yield  for  S&L  depositors,  demand  equations  with  the  3-  to 
5-year  Government  securities  rate,  the  long  term  Government 
bond  rate,  and  the  3-month  Treasury  bill  rate  were  estimated. 
While  some  long  rates  were  statistically  significant  when 
used  alone,  the  Treasury  bill  rate  had  much  more  explana- 
tory  power  in  terms  of  R2  and  t value.  Therefore,  this 
rate  was  retained  as  a proxy  for  all  open  market  rates. 

Next,  I tested  for  the  appropriate  lag  structure  of 
the  T-bill  rate.  Regressions  with  polynomial  distributed 
lags  showed  that  in  all  states,  with  the  exception  of 
California  and  Florida,  the  coefficient  of  the  variable 
lagged  one  quarter  was  statistically  most  significant  and 
the  mean  lag  was  about  one  quarter.  For  Florida,  the  current 
value  and  the  one  period  lagged  value  were  equally  signifi- 
cant. For  California,  the  current  value  was  statistically 
more  significant  than  any  of  the  lagged  values.  After  this, 
a simple  one  period  lag  on  the  T-bill  rate  was  tried.  The 
estimated  coefficients  reported  in  Table  4.3  are  of  the 
same  size  as  the  sum  of  the  lagged  coefficients  of  the  pre- 
vious regressions.  Since  the  elaborate  lag  structure  had 
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the  undesirable  side  effect  of  rendering  the  lagged  stock 
variable  insignificant  or  changing  the  sign  of  its  co- 
efficient, the  simple  lag  was  retained. 

The  variable  TIME,  a simple  time  trend,  had  to  be 
introduced  because  I included  only  the  own  lagged  stock 
in  the  estimated  equation  and  omitted  the  lagged  stocks 
of  all  other  liquid  assets  which  are  specified  in  model 
(3. 9). A particularly  serious  specification  error  appears 
to  occur  by  the  omission  of  the  lagged  stock  of  demand 
deposits  for  which  no  quarterly  data  are  available.  The 
reason  for  this  is  that  institutional  forces  such  as  a 
generally  rising  level  of  interest  rates.  Regulation  Q, 
high  rates  of  inflation,  differences  in  branching  laws, 
and  other  factors  apparently  favored  the  growth  of  savings 
and  loan  association  deposits  at  the  expense  of  demand  de- 
posits. In  Florida,  for  example,  the  ratio  of  S&L  deposits 
to  total  deposits  (S&L  deposits  + demand  deposits  + time 
deposits)  increased  from  37  percent  in  1969  to  47  percent 
in  1975.  During  the  same  period,  the  share  of  demand  de- 
posits dropped  from  32  percent  to  21  percent  and  the  pro- 
portion of  time  deposits  remained  practically  unchanged. 
Although  resorting  to  a time  trend  is  intellectually  not 
very  appealing,  it  appears  well  justified  under  the  given 


circumstances . 
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Having  discussed  the  empirical  modifications  of  the 
deposit  flow  model,  I shall  now  turn  to  the  analysis  of 
the  estimated  coefficients  reported  in  Table  4.3. 

All  the  variables  are  highly  significant,  the  co- 
efficients are  of  the  required  sign,  and  the  fit  is  good 
(standard  error  of  the  equation  is  about  0.5  percent  of 
the  mean  stock  of  deposits) . 

In  order  to  illustrate  the  extreme  swings  in  deposit 
flows  during  the  sample  period.  Figure  4.1  shows  a re- 
presentative plot  of  actual  and  fitted  values. 

In  the  disintermediation  period  of  1969,  California 
S&Ls  experienced  net  deposit  outflows  from  1969:2  to  1970:1. 
In  the  remaining  states,  net  outflows  were  registered  as 
follows:  Ohio:  69:2,  70:1;  South  Carolina:  70:1;  New  Mexico: 
70:1;  Idaho:  69:1,  70:1.  Florida  reached  the  low  point  in 
70:1.  In  the  second  disintermediation  phase  of  1973/74 
only  California  S&Ls  recorded  actual  outflows.  The  pattern 
in  the  remaining  states  was  quite  similar  although  only 
Florida  experienced  3 quarters  in  a row  of  low  inflows  com- 
parable to  69/70. 

Table  4.4  should  facilitate  a comparison  of  the  re- 
lative interest  sensitivities  of  deposit  flows.  The  first 
measure,  interest  elasticity  of  the  demand  for  deposit  flows 
provides  a ranking  of  the  states.  It  is  evident  that 
California  depositors  are  by  far  the  most  interest  sensitive 
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Figure  4.1  - Florida  Savings  and  Loan  Associations,  Deposit  Flows 


83 


i 


<D 


•9 


£h 


Eh 

w 


§ 


£ 


W Eh 
U M 
< > 
Eh  H 
2 Eh 
pq  M 
o w 
« 2 
W W 
eu  co 


CO 

rH 

r* 

*H 

• 

• 

• 

• 

• 

rH 

o 

rH 

r- 

CT» 

in 

m 

m 

CN 

rH 

Eh 

C/1 

§ 

1 

2 


a 


Eh 
H 

u w 


2 

« 

c/i 


co 

P 

(0 


o 

T) 

*4H 

o 

CO 

G 

O 

•H 


>< 

Eh 

H 

O 

H 

Eh 

C/1 


CN 


m 

I 


CN  CN 

00  CTi 


n 

v£> 


v£> 


VO 

• 

rH 

I 


w 


s 


ij 

t, 


» 

o 


u 

c/i 


I 


HJ 

> 

0) 


CN 


0) 
f — I 

■s 

Eh 


oi 

p 


n 

p 

•H 

CO 

a 

0) 

•o 

< 

c 

id 

0) 

e 

s 

o 

o 


a s 


\ 


CO 

c 

id 

<u 

E 


<V 
V 

< — . 
w 03 
C Eh 
<0  CS 

v m 

B Ej  <o 
\ « \ 

00  *o  CO 
t \ P 
OS  — 

— - eo  co 
COO 

Id  -H  Oj 
IV  (0  11 

e o x> 


~ Qi< 

<U 

•• 

HI  TJ  HO 

in 

<3  w 

o> 

^<o  || 

rH 

m 

Ej  II  >, 

0 

« P 

4J 

>1  -H 

HO  P > 

rH 

\ ‘p  *p 

•• 

— > p 

Cl 

CO  -P  -P 

vo 

P P CO 

cn 

•H  -P  C 

r-i 

CO  CO  0) 

0 C CO 

P 

Oi  a> 

id 

11  (0  P 

■a  co 

co 

< p a) 

c 

H-  CO  p 

0 

<o  a)  <u 

•P 

— p P 

P 

0)  c 

II  P 

c 

>1  -W  d) 
P tr> 

■H  rH  Id 

0 id  o 

c c 

<u 

01  Si  u 
id  p p 

id  <u 
S ft 


P -H 


w 


CO 

c 

o 


0) 

o 


o 

C/1 


c 

*H 

P 

0) 

Q 


r-~ 


Notes,  notation,  variable  definitions:  Section 


84 


Next  m line  are  Florida  and  Ohio  with  similar  elastici- 
ties. The  small  states  are  a class  by  themselves  with  New 
Mexico  a distant  last. 

Since  the  T-bill  rate  is  quite  volatile  (the  coef- 
ficient of  variation  calculated  between  1969  and  1975  is 
24  percent,  for  example)  I felt  that  a measure  of  the 
effect  of  a 100  basis  point  rise  in  this  rate  would  give 
a better  idea  of  the  impact  of  changes  in  market  rates.  As 
shown,  the  resulting  reductions  in  deposit  flows  range  from 
$ 500  million  for  California  to  $ 3 million  for  Idaho. 

The  third  measure  of  interest  sensitivity  compares 
the  reduction  in  deposit  flows  following  a 100  basis  point 
rise  in  T-bill  rate  to  the  average  deposit  flow.  Figure 

4.1  showed,  of  course,  that  significantly  larger  fluctuations 
occurred  during  the  sample  period. 

The  next  coefficient  to  be  analyzed  is  the  coefficient 
associated  with  SA2L,  the  lagged  stock  of  deposits  deflated 
by  income.  As  developed  in  chapter  3,  the  negative  of  the 
estimated  coefficient  is  the  estimated  speed  of  adjustment. 
The  differences  and  similarities  between  the  states  are 
readily  apparent  from  Table  4.3.  A speed  of  adjustment  of 
19  percent  per  quarter  for  California  implying  total  adjust- 
ment within  about  five  quarters  appears  very  reasonable.  The 
relative  ranking  of  the  states  conforms  with  the  a priori 
expectations  of  chapter  3.  In  my  opinion,  these  results 
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compare  quite  favorably  with  some  studies  of  national 
aggregates  where  unbelievably  low  speeds  of  adjustments 
of  about  4 percent  are  reported  (Silber  1970,  Fortune  1972). 

Summarizing  the  just  presented  results,  I reach  the 
following  conclusion:  There  is  a significant  variation  in 
the  demand  for  savings  and  loan  deposits  across  states. 

Among  the  sample  states,  California  S&L  depositors  are  the 
most  sensitive  to  changes  in  opportunity  costs  and  adjust 
their  holdings  of  S&L  deposits  very  rapidly  in  response  to 
changes  in  the  determinants  of  the  demand  for  deposit  flows. 
S&Ls  in  Florida  and  Ohio  are  affected  in  very  much  the  same 
way  by  changes  in  open  market  yields.  It  should  be  noted, 
however,  that  this  does  not  imply  that  the  effect  on  the 
Florida  economy  would  be  the  same.  In  fact,  if  it  can  be 
shown  in  the  remainder  of  the  study  that  there  is  a direct 
relationship  between  S&L  deposit  flows  and  residential  con- 
struction activity,  the  Florida  residential  construction 
sector  is  likely  to  be  hit  much  harder  by  rising  market 
rates  than  Ohio's  residential  construction  sector.  This 
conclusion  can  be  derived  from  the  marginal  interest  sen- 
sitivity reported  in  Table  4.4  combined  with  the  deposit- 
income  ratio  shown  in  Table  4.1.  Because  Florida  S&Ls  hold 
such  a large  share  of  the  deposit  market,  Florida's  marginal 
interest  sensitivity  exceeds  Ohio's  by  50  percent  even  though 
Florida  state  personal  income  is  nearly  30  percent  lower  than 
Ohio  state  personal  income  (mean  69:1  to  75:4). 
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Savings  and  loan  associations  in  the  small  sample 
states  are  more  insulated  from  national  money  market  con- 
ditions. In  addition,  their  depositors  react  more  slowly 
to  changes  in  the  general  determinants  of  deposit  flows 
which  provides  an  additional  element  of  stability. 

Since  no  state  income  data  are  available  which  are 
compatible  with  the  semi-annual  bank  call  report  data,  it 
was  not  possible  to  estimate  demand  equations  for  bank 
deposits.  Quite  astounding  regional  differences  can  be 
detected,  however,  by  regressing  the  demand  deposit-total 
deposit  ratio  (DD  / (DD  + TD) ) on  time  and  a seasonal 
dummy  variable.  The  plots  of  the  actual  and  fitted  values 
for  California,  Florida,  and  South  Carolina  are  shown  in 
Figures  4.2,  4.3,  and  4.4. 

Figure  4.2  shows  that  demand  deposits  at  California 
commercial  banks  accounted  for  42  percent  of  total  deposits 
at  year  end  1966.  This  proportion  declined  rather  steadily 
to  35  percent  by  June,  1975.  The  largest  residuals  occur 
in  69:12  and  70:6  when  California  banks  were  exposed  to 
severe  disintermediation.  Time  deposits  fell  from  $ 26.4 
billion  in  December,  1968  to  $ 23.5  billion  in  December, 
1969. 

Figure  4.3  depicts  the  situation  for  Florida.  At 
year  end  1966,  57  percent  of  total  deposits  were  demand 
deposits.  By  June  1975  this  proportion  had  been  reduced  to 
42  percent,  exactly  the  same  share  as  in  California  at  the 
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beginning  °f  sample  period.  It  seems  quite  clear  that 
California  investors  were  much  more  interest  conscious 
already  in  the  early  sixties  and  adjusted  their  liquid 
assets  accordingly.  It  seems  equally  clear  that  bank  asset 
management  would  be  heavily  influenced  by  the  composition 
of  a bank's  liabilities  and  particularly  by  drastic  shifts 
in  that  composition  as  in  the  case  of  Florida.  In  contrast 
to  California,  disintermediation  appears  not  to  have  been 
a very  serious  problem  for  Florida  banks. 

Ohio  banks  experienced  a very  similar  shift  in  de- 
posit composition  as  Florida  banks.  During  the  same  time 
span,  their  demand  deposit  fraction  dropped  from  48  percent 
to  35  percent,  an  adjustment  of  13  percent  compared  to 
Florida's  15  percent. 

South  Carolina,  Figure  4.4,  is  representative  for 
the  small  states,  where  the  adjustment  was  most  dramatic. 
With  no  disintermediation  discernible,  demand  deposits  de- 
clined steadily  from  75  percent  to  55  percent. 

In  summary,  the  deposit  composition  of  commercial 
banks  displays  wide  variation  across  states.  "Sophisticated" 
California  investors  had  already  managed  to  reduce  the  pro- 
portion of  demand  deposits  to  42  percent  by  1966  and  cut 
it  a further  7 percent  by  1975.  The  other  side  of  the  coin 
is,  of  course,  that  California  banks  were  most  likely  faced 
with  a higher  cost  of  funds  than  banks  in  Florida  or  South 
Carolina.  In  Ohio,  Florida,  and  the  smaller  states  , investors 
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apparently  also  became  more  interest  conscious  and  shifted 
funds  into  higher  yielding  liquid  assets.  The  most  rapid 
adjustment  took  place  in  South  Carolina,  although  they  still 
have  about  20  percent  to  go  until  they  reach  the  current 
levels  of  California  and  Ohio.  How  these  substantial  changes 
affected  bank  portfolio  behavior  will  be  investigated  in 
section  4.5. 


4 . 4 The  Portfolio  Behavior  of 

Savings  and  Loan  Associations 

In  the  framework  developed  in  chapter  3,  the  focus 
of  an  examination  of  S&L  portfolio  behavior  has  to  be  on 
their  two  main  decision  variables,  mortgage  lending  and 
borrowing  from  the  Federal  Home  Loan  Bank  System.  There- 
fore, the  first  part  of  this  section  will  be  devoted  to  a 
detailed  analysis  of  the  demand  equation  for  mortgages  and 
its  arguments.  After  this,  S&L  borrowing  behavior  will  be 
examined. 

The  estimated  demand  equation  for  mortgage  flows 
corresponds  very  closely  to  the  theoretical  model,  and  the 
final  version  of  the  gross  mortgage  acquisitions  equation 


is  of  the  following  form: 
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S2A  - * S1L  + b2  * S1F  + fc>3  * S2L  + fc>4  * S4L 

+ b5  * S5  + bQ 


where:  S2A 

S1L 

S1F 

S2L 

S4L 

S5 


gross  mortgage  acquisitions 
(Amortgages  + repayments) ; 

deposits (-1) , adj . for  liquidity  re- 
quirements ; 

Adeposits,  ad  j . ; 

mortgages (-1) ; 

commitments (-1) ; and 

mortgage  repayments . 


The  estimation  results  are  reported  in  Table  4.5. 


Somewhat  surprisingly  all  the  interest  rate  variables 
turned  out  to  be  insignificant.  With  respect  to  the  Govern- 
ment bond  rate,  the  conclusion  is  that  S&Ls  do  not  consider 
Government  bonds  as  substitutes  for  mortgages.  They  represent 
a very  small  fraction  of  total  assets  and  are  simply  held 
to  meet  the  legal  liquidity  requirements.  The  effects  of  the 
mortgage  rate  and  the  rate  charged  on  FHLB  advances  are  to 
some  extent  captured  by  the  commitment  variable  as  will  be 
shown  below. 

Federal  Home  Loan  Bank  advances  were  expected  to 
have  a positive  effect  on  mortgage  acquisitions.  Presumably 
because  of  their  high  collinearity  with  deposit  flows  they 


Table  4.5  - Savings  and  Loan  Associations  Gross  Mortgage  Acquisitions,  Estimated  Coefficients 
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failed  to  be  statistically  significant  and  the  estimated 
coefficient  often  had  the  wrong  sign.  In  order  to  be  able 
to  compare  S&L  behavior  with  respect  to  this  important 
variable,  a separate  equation  was  estimated.  Those  results 
will  be  discussed  later. 

Before  turning  to  the  analysis  of  the  individual 
variables,  some  general  remarks  about  the  results  reported 
in  Table  4.5  are  in  order.  With  the  exception  of  the  Ohio 
equation,  all  the  variables  are  highly  significant  and 
the  coefficients  have  the  expected  signs.  The  fit  of  the 
equations  would  have  to  be  considered  good  for  any  flow 
equation  but  may  be  called  remarkable  bearing  in  mind  the 
two  truly  extraordinary  contractions  in  mortgage  activity 
during  the  sample  period.  (Figure  4.5  illustrates  this 
point.)  The  standard  error  of  the  equation  equals  about 
0.4  percent  of  the  stock  of  mortgages  on  the  average. 

The  individual  variables  reveal  the  following  picture. 
The  coefficients  of  S1L  and  S2L  are  of  the  same  order  of 
magnitude  and  simply  reflect  liquidity  effects.  That  is, 
if  mortgage  holdings  rise  relative  to  deposits,  acquisitions 
have  to  be  reduced  and  vice  versa.  The  size  of  the  coefficient 
indicates  how  rapidly  the  adjustment  takes  place.  Disregard- 
ing Idaho  because  all  the  growth  in  that  state  took  place 
in  1975,  the  speeds  of  adjustment  range  from  .35  for  Cali- 
fornia to  .12  for  Ohio.  It  appears  that  the  faster  growing 


PLOT  OF  ACTUAL(*)  AND  FITTED.(  + ) VALUES  PLOT  OF  RESIDUALS(*) 
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Figure  4.5  - South  Carolina  Savings  and  Loan  Associations,  Mortgage  Acquisitions 
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states  kept  their  liquidity  at  a minimum  and  therefore 
had  to  react  very  quickly  to  changes  in  deposits. 

The  flow  variables  S1F  and  S5  are  highly  significant 
and  confirm  that  S&L  managers  adjust  their  mortgage  holdings 
very  rapidly  in  response  to  changes  in  the  flows  of  loan- 
able funds.  The  coefficient  of  S5  is  greater  than  1 because 
the  dependent  variable  is  gross  mortgage  acquisitions  (in- 
cludes repayments) . The  coefficient  is  often  close  to  2 
because  repayments  are  relatively  easy  to  predict  in  most 
of  the  states.  The  coefficient  of  S5  Idaho  is  too  large, 
however,  and  can  only  be  explained  by  the  special  circum- 
stances in  this  state  at  the  end  of  the  sample  period.  The 
same  interpretation  applies  to  the  coefficient  of  S4  Idaho. 

With  the  exception  of  Ohio,  commitments  (S4L)  are 
an  important  explanatory  variable  in  the  mortgage  acquisition 
equation  and  play  the  role  outlined  in  chapter  3.  The  dis- 
cussion of  the  commitments  equation  will  offer  an  explanation 
why  S4L  Ohio  should  be  expected  to  be  insignificant. 

In  summary,  it  was  found  that  the  main  determinants 
of  the  demand  for  mortgages  by  savings  and  loan  associations 
are  not  relative  interest  rates  but  the  level  and  variability 
of  their  deposits  in  combination  with  outstanding  mortgage 


commitments . 
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The  estimation  results  for  the  mortgage  commitments 
equation  are  reported  in  Table  4.6.  Unfortunately,  data 
gaps  made  it  impossible  to  break  the  commitment  process 
down  into  the  estimation  of  new  commitments  and  the  take- 
down ratio  as  developed  in  chapter  3.  The  Federal  Home  Loan 
Bank  Board  suspended  the  collection  of  new  mortgage  commit- 
ments data  from  January,  1973  to  December , 1975 . Since  this 
was  a very  critical  period  for  this  study,  it  was  deemed 
inappropriate  to  construct  the  missing  data.  Instead,  I 
used  a reduced  form  approach  and  estimated  the  level  of 
commitments  outstanding  for  which  a complete  time  series 
was  available. 

The  estimated  equation  was  of  the  following  form: 

S4  = bx  * S4L  + b2  * S5  + b3  * S1F  + b4  * RMS1 
+ b3  * RFS1  + bQ 


where:  S4 

S4L 
S5 
S1F 
RMS1 


mortgage  commitments  outstanding; 
S4  (-1)  ; 
repayments ; 

^deposits ; 

mortgage  rate  * deposit (-1);  and 
advance  rate  * deposits (-1) . 


RFS1 


Table  4.6  - Savings  and  Loan  Associations  Commitments  Outstanding,  Estimated  Coefficients 
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Again,  the  general  model  of  portfolio  behavior  with 
deposits  as  scale  variable  proves  to  be  a very  convenient 
tool  for  the  explanation  of  the  mortgage  commitment  process. 
With  the  exception  of  Idaho  whose  special  situation  was  ex- 
plained above,  the  equations  fit  the  data  quite  well  and 
bring  out  the  regional  similarities  and  differences.  As 
observed  before,  interest  rate  variables  have  only  limited 
explanatory  power  for  S&L  portfolio  behavior.  They  were 
retained  here  in  order  to  demonstrate  their  low  statistical 
significance . 

By  far  the  most  important  variable  for  marginal 
adjustments  are  current  deposit  flows.  The  relative  sizes 
of  the  t statistics  of  this  coefficient  clearly  reflect 
S&L  managers'  perception  of  different  investor  interest 
sensitivities  demonstrated  in  section  2.3.  A point  in  case 
is  New  Mexico  where  S1F  was  totally  insignificant  in  the 
commitment  equation  as  well  as  in  the  just  discussed 
mortgage  acquisitions  equation.  This  had  to  be  anticipated 
because  New  Mexico  investors  were  shown  to  be  the  least 
interest  sensitive  in  Table  4.2. 

As  expected,  the  relatively  stable  repayments  are  not 
very  important  in  the  commitment  process  where  dynamic 
factors  have  priority. 
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The  coefficient  associated  with  S4L  is  in  every 
state  highly  significant.  I believe,  however,  that  it  should 
not  be  used  to  derive  the  speed  of  adjustment  which  would 
usually  be  1 minus  this  coefficient.  S&Ls  in  the  interest 
sensitive  states  may  have  a tendency  to  issue  only  re- 
latively short-term  commitments .This  may  have  the  effect  that 
a relatively  high  percentage  of  the  new  commitments  is  taken 
down  during  the  same  quarter.  S4L  would  then  only  capture 
the  residuals  and  the  speed  of  adjustment  would  be  seriously 
biased  downward. 

An  interesting  institutional  feature  can  be  detected 
when  comparing  the  means  of  commitments  outstanding  for 
Florida  and  Ohio.  Although  the  S&L  industries  in  the  two 
states  are  very  similar  in  most  respects  commitments  are 
nearly  twice  as  important  in  Florida  as  in  Ohio.  This  has 
to  do  with  the  fact  that  the  bulk  of  mortgage  loan  commit- 
ments issued  are  "commitments  to  originate",  that  is,  for 
new  mortgage  loans.  Clearly,  in  a growth  state  like  Florida 
(Table  4.1)  mortgage  activity  in  the  primary  market  is  more 
important  than  in  a "mature"  state  like  Ohio,  where  second- 
ary market  activity  is  relatively  more  important.  This  ex- 
plains the  just  discussed  results  for  the  mortgage  acqui- 
sitions equation  and  will  also  be  shown  to  be  of  importance 
in  the  repayments  equation,  to  be  discussed  next. 
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The  last  determinant  of  S&L  mortgage  demand  that 
must  be  analyzed  are  mortgage  loan  repayments.  The  estimated 
equation  corresponds  exactly  to  the  theoretical  model. 

S5  = * S2L  + b2  * S2F  + b2  * RDIF  + bg 


where:  S5 


= repayments ; 


S2L  = mortgages (-1) ; 


S2F  = Amortgages;  and 

RDIF  = current  mortgage  rate  minus  average 
of  past  mortgage  rates  (scaled  by 
mortgages  outstanding) . 


The  estimation  results  are  reported  in  Table  4.7. 


They  display  surprisingly  little  regional  variation 
and  the  interpretation  is  relatively  straightforward.  The 
proportion  of  mean  repayments  to  mean  mortgages  outstanding 
(Table  4.1)  is  roughly  the  same  for  all  states  with  the 
exception  of  Ohio  where  it  is  significantly  higher.  Part  of 
the  explanation  for  this  was  given  in  the  preceding  paragraph. 
Ohio  S&Ls  experienced  lower  growth  and  therefore  hold  a 
mortgage  portfolio  with  a different  age  structure.  This  is 
captured  by  the  coefficient  of  S2L  which  says  that  normal 
mortgage  repayments  amount  to  about  2.5  percent  per  quarter 
of  the  mortgage  stock.  In  the  fastest  growing  state,  Florida, 
only  about  1.4  percent  were  repaid  quarterly.  In  view  of  the 
fact  that  nearly  all  of  Idaho's  growth  must  be  attributed 


Table  4.7  - Savings  and  Loan  Associations  Loan  Repayments,  Estimated  Coefficients 
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to  the  year  1975,  a large  coefficient  may  be  expected. 

4.3  percent  per  quarter  appears  unreasonably  high,  however, 
and  probably  incorporates  some  of  the  effect  of  the  closely 
related  variable  S2F . 

S2F  as  a proxy  for  real  estate  activity  is  highly 
significant  in  every  state.  The  relative  sizes  of  the  co- 
efficients are  very  plausible.  In  a "mature"  state  like 
Ohio  the  secondary  housing  market  is  relatively  more  im- 
portant than  in  a growth  state  like  Florida.  Therefore, 
more  real  estate  transactions  give  rise  to  repayments  (re- 
financing) in  Ohio.  The  coefficient  of  the  interest 
differential  variable  has  the  correct  sign  in  all  states 
but  is  statistically  only  significant  in  California,  Florida, 
and  Idaho.  Although  not  too  much  importance  should  be 
attached  to  this  constructed  variable,  the  estimation 
results  seem  to  confirm  the  earlier  findings  about  relative 
interest  sensitivities  in  the  various  states. 

The  final  equation  to  be  discussed  for  the  savings 
and  loan  industry  is  the  demand  for  Federal  Home  Loan  Bank 
advances . The  estimated  equation  was  of  the  following  form 


in  accordance  with  the  model  developed  in  chapter  3. 
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S3  = bx  * S3L  + b2  S3SY  + b3  S2L  + b4  * S1L 
+ b^  * S1F  + bg 

where:  S3  = FHLB  advances  to  the  S&Ls  of  a 

particular  state; 


S3L  = S3 (-1) ; 

S3SY  = total  advances  of  the  FHLB  System 
(scaled  by  state  deposits) ; 

S2L  = mortgages (-1) ; 

S1L  = deposits (-1) ; and 

S1F  = Adeposits. 


The  estimation  results  are  reported  in  Table  4.8 
and  can  be  interpreted  as  follows.  In  none  of  the  states  were 
interest  rate  variables  statistically  significant  which  is 
in  line  with  earlier  findings  that  quantity  appears  to  be 
more  important  than  price  in  the  savings  and  loan  mortgage 
market.  In  the  same  vein,  the  results  suggest  that  Federal 
Home  Loan  Bank  System  policy  on  advances  is  more  appropriately 
viewed  as  being  made  in  terms  of  quantity  of  advances  than 
in  terms  of  the  rate  charged.  This  latter  conclusion  must 
be  regarded  as  tentative,  however,  since  it  is  based  on 
average  interest  rates  for  the  whole  FHLB  System.  The  more 
appropriate  interest  rates  charged  by  the  individual  Federal 
Home  Loan  District  Banks  were  not  available  for  the  whole 
sample  period  but  they  appear  to  vary  significantly.  For 
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December,  1973,  for  example,  the  FHLB  of  Atlanta  reports 
a weighted  average  rate  on  advances  outstanding  of  8.30 
percent.  At  the  same  time,  the  corresponding  rate  for  the 
FHLB  of  Topeka  was  6.83  percent,  which  amounts  to  an 
astounding  spread  of  1.47  percent  within  the  FHLB  System. 

Another  problem  complicating  the  interpretation  of 
the  estimation  results  is  that  among  the  sample  states 
only  California  S&Ls  made  extensive  use  of  FHLB  System 
credit  during  the  1969/70  "crunch".  Figure  4.6  illustrates 
the  behavior  of  California  S&Ls  and  Figure  4.7  is  represent- 
ative for  the  completely  different  pattern  of  the  other  five 
sample  states. 

Bearing  in  mind  these  two  caveats,  one  can  classify 
the  sample  states  into  three  groups  according  to  the  esti- 
mation results  in  Table  4.8. 

New  Mexico  and  Idaho  borrow  occasionally  to  even  out 
fluctuations  in  the  deposit-mortgage  ratio.  New  Mexico  also 
borrows  in  response  to  shifts  in  deposit  flows  but  the 
borrowing  needs  of  neither  state  coincide  directly  with  the 
lending  cycle  of  the  FHLB  System. 

Florida,  Ohio,  and  South  Carolina  display  very 
similar  patterns.  Proportionately  to  the  level  of  their  de- 
posits they  make  use  of  FHLB  credit  to  the  same  extent  and 
for  the  same  reasons.  Current  deposit  flows  are  not  signifi- 
cant for  Ohio,  however,  possibly  because  they  have  fewer 
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Figure  4.6  - California  Savings  and  Loan  Associations,  Federal  Home  Loan  Bank  Advances 
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Figure  4.7  - Florida  Savings  and  Loan  Associations,  Federal  Home  Loan  Bank  Advances 
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funds  tied  up  through  the  mechanism  of  advance  commitments. 
In  line  with  this,  Ohio's  speed  of  adjustment  is  lower  than 
Florida's.  No  speed  of  adjustment  can  be  calculated  for 
South  Carolina  because  the  high  degree  of  collinearity 
between  S3L  and  S3SY  rendered  S3L  insignificant. 

California  S&Ls  stand  out  in  that  they  borrow  much 
more  aggressively  than  the  just  mentioned  three  states. 

This  can  be  seen  from  the  coefficients  of  S3SY  (6  vs.  2.5) 
which  would  otherwise  be  of  the  same  order  of  magnitude 
since  this  variable  is  scaled  by  state  deposits. 

Since  FHLB  advances  are  intended  to  stabilize  the 
flows  of  loanable  funds  to  S&Ls,  it  is  interesting  to 
analyze  this  stabilizing  effect  by  state.  This  can  be  done 
by  comparing  the  coefficient  of  S3SY  with  the  percentage 
interest  sensitivity  given  in  Table  4.4.  It  is  evident  that 
California  S&Ls  managed  to  dampen  their  swings  in  deposit 
flows  relatively  better  than  Florida,  Ohio,  and  South 
Carolina.  New  Mexico  and  Idaho,  on  the  other  hand,  were 
less  successful  in  stabilizing  their  flows  of  loanable 
funds  than  these  three  states. 
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4 . 5 Portfolio  Behavior  of  Commercial  Banks 

The  model  developed  in  chapter  3 requires  the 
estimation  of  demand  equations  for  "local"  financial 
assets  and  a comparison  across  states  of  the  degree  of 
substitution  between  these  assets  and  financial  assets 
traded  in  national  markets.  The  focus  should  be  on  com- 
mercial loans  and  on  mortgage  loans. 

When  I attempted  to  estimate  demand  equations  for 
commercial  loans  for  the  various  states,  it  became  clear 
that  no  meaningful  results  could  be  obtained  by  treating 
the  flow  of  commercial  loans  as  a decision  variable.  All 
the  interest  rate  variables  used  as  explanatory  variables 
turned  out  to  be  statistically  insignificant.  This  was  the 
case  for  national  interest  rate  series  of  competing  assets 
as  well  as  for  the  "own"  rate.  As  an  own  rate  I used  the 
regional  rates  on  business  loans  of  banks  ($  10,000  to 
99,000)  published  in  the  Federal  Reserve  Bulletin.  The  con- 
clusion seemed  clear,  even  for  semi-annual  data,  changes- 
in-loans  cannot  be  viewed  as  a variable  fully  under  bank 
control.  Therefore,  I decided  to  adopt  an  assumption  that 
is  usually  made  in  quarterly  models  (Goldfeld  1966,  Silber 
1970) , namely,  that  the  "customer  relationship"  forces  a 
bank  to  accept  loan  requests  in  the  short-run.  This  has  the 
effect  that  commercial  loans  enter  a securities  demand 
equation  as  a flow  constraint. 
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The  demand  equation  for  Government  securities 
developed  in  chapter  3 but  incorporating  the  above  modifi- 
cation, was  therefore  estimated  in  the  following  form: 


B1  = b-L  * B1L  + b2  * B67  + b3  * B4  + b5  * TIME 
+ b6  * DUM  + bQ 

where:  B1  = Government  securities  holdings/ 

total  deposits; 


B1L 

B67 

B4 

TIME 

DUM 


Bl(-l) ; 

demand  deposits/time  deposits; 
commercial  loans/total  deposits; 
time  trend;  and 
seasonal  dummy  variable. 


The  chosen  form  reflects  the  need  to  preserve  degrees 
of  freedom.  The  data  were  not  seasonally  adjusted,  no  first- 
differenced  variables  were  used,  and  TIME  has  to  represent 
such  variables  as  increased  activity  in  the  Federal  funds 
market,  negotiable  CDs  outstanding,  etc.  Since  I was  not 
interested  in  the  separate  effects  of  changes  in  demand  de- 
posits and  time  deposits,  I created  the  single  deposit  com- 
position variable  B67  which  would  yield  essentially  the  same 
information . 

The  estimation  results  are  presented  in  Table  4.9. 
Taking  into  consideration  that  the  observations  are  semi- 
annual call  reports,  the  relatively  simple  specification  fits 
the  data  rather  well. 
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The  commercial  loan  variable  is  highly  significant 
in  the  group  of  large  states.  Its  coefficient  is  of  the 
right  sign  in  the  small  states  but  in  every  case  statisti- 
cally insignificant.  Given  that  loan  demand  is  treated  as 
an  exogenous  variable,  it  is  logically  not  permissible  to 
conclude  that  commercial  loans  are  substitutes  for  Govern- 
ment securities.  Nevertheless,  it  appears  to  me  that  the 
strong  inverse  relationship  between  the  portfolio  share 
of  Governments  and  the  portfolio  share  of  commercial  loans 
showing  up  in  semi-annual  data  may  be  regarded  as  an  indi- 
cation that  there  exists  in  fact  a higher  degree  of  sub- 
stitution in  the  first  group  of  states  than  in  the  second 
group . 

The  coefficient  of  B67  simply  indicates  that  banks 
increase  their  holdings  of  Government  securities  when  de- 
mand deposits  rise  relative  to  time  deposits.  The  coefficient 
for  Florida  is  negative  because  the  variable  TIME  has  the 
effect  of  detrending  all  the  variables  in  the  equation. 

Once  B67  is  detrended,  however,  the  ratio  goes  up  during 
periods  of  disintermediation  as  shown  in  section  4.3.  At 
the  same  time  securities  must  be  sold  in  order  to  match  the 
outflow  of  funds  and  this  results  in  an  inverse  relationship 
between  Bl  and  B67. 

In  summary,  it  must  be  noted  that  the  theoretical 
portfolio  behavior  model  could  not  be  applied  to  the  demand 
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for  commercial  loans.  The  model  was  applied  to  the  demand 
for  Government  securities,  the  most  likely  substitute  for 
commercial  loans,  but  the  results  proved  to  be  inconclusive 
with  respect  to  the  question  of  regional  differences  in  the 
degree  of  substitutability  between  these  two  investments. 
Figures 4. 8 - 4.11  may  yield  some  insight,  however. 

For  Figures  4.8  and  4.9  Government  securities 
holdings  divided  by  total  deposits  were  regressed  on  TIME. 
Figure  4.8  reveals  a very  clear  cyclical  pattern,  with  a 
slight  overall  drop  in  the  Government  securities  share  from 
11  percent  in  1967  to  9 percent  in  1975.  Figure  4.9,  re- 
presentative for  all  other  states  in  the  sample,  is  all 
trend  with  a reduction  in  Government  securities  holdings 
from  21  percent  to  12  percent.  The  resemblance  between  these 
two  figures  and  Figures  4.2  and  4.3  (demand  deposits  as  a 
proportion  of  time  deposits)  is  striking. 

In  contrast.  Figures  4.10  and  4.11  show  the  plot  of 
the  regression  of  commercial  loans  (divided  by  deposits)  on 
TIME.  Again,  Figure  4.11  is  representative  for  all  other 
sample  states.  Despite  dramatic  shifts  in  the  deposit  com- 
position, the  portfolio  share  of  commercial  loans  fluctuated 
very  little  around  a "target"  ratio.  Before  drawing  any 
further  conclusions,  I will  discuss  the  empirical  results 
with  respect  to  mortgage  loans. 


115 


ft 

V) 


* 


* 


ft 


* 


* 


ft 


ft 

ft  ft 


* 


ft 


•ft 


ft 


ft 

CM  CM  CM  CM  (NJHCVJH 

oooo  oooo 

__l  1(111111 

UiUJUU  UU1UUJ 
O «rCMVOCMlOODM-U-> 

Q iniflfoto  ^J-CD  I/>H 

►— « nrsH 

CO  

UJ  oooooooo 

I • III 

ft 


ft 

CM  CM  H CM  HNHHfgH 
OOOOOOOOOO 
11(1111111 
Ul  UJUJUJ  Ui  UJ  UJ  UJ  UJ  u 
(J^rUNJ^HOOCONCO 
DfON^  OrOCVJCOUJO 
VO  OO  rH  u*>  rH  <7*  r- * »H  C\j 


OOOOOOOOOO 

(III 


U) 


Ixl 

ZD 


4- 

Q 


< 

ft 


< 

=> 


O 

—I 

A- 


ft 


4- 


4* 


oooooooooooo 


UJ 

UJ 

UJ 

UJUJUJ 

UJ 

UJ  UJ 

Ul 

Ul  UJ 

o 

O M3  CM  CO 

M-  O M-  VO 

cr>  O rH 

CO 

v in  s co  o 

UJ 

ro  o co  to 

CO  rH 

VO  CM 

00 

Vfrtrx 

CO 

oi  in  h s v 

H- 

rH  rH  O O 

o o 

CO  VO 

CO 

rH  CO  VO 

rH  O,  Cs  CM 

H 

H rH  rH 

rH 

rH  rH 

cn  cr» 

cn 

cr>co  co 

OOCONNfNN 

M 

U. 

0 

0 

0 

o 

0 

0 

o 

o 

o 

ooo 

O 

o o 

O 

O O 

H 

rH 

rH 

rH  rH 

rH 

rH  rH 

rH 

rH  rH 

O 

o 

o 

o o 

o 

o o 

O 

O O 

1 

1 

• 

1 1 

1 

1 1 

1 

1 1 

UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ  Ul 

UJ 

Ul  UJ 

-J 

mom 

in 

cr>  co 

o 

co 

ro 

CM  CO  KT 

co 

*T  CM 

CO 

CM  rH 

< 

r-  to 

CM  -H 

rH 

o 

CO  VO  rH 

*y 

vo  in 

co 

rH  CNJ 

=> 

rH  O rH 

o 

rH  CM 

cn 

M- 

o 

0>0  CM 

KT 

cm 

CO 

o CO 

►- 

M rH  rH 

r-H 

rH  CO 

CO 

cu 

rH 

CT*  rH  CO 

cn 

vo 

in 

rx.  cr> 

o 

C 

ooooooooo 

ooooooooo 

CVJ  VD  CM  VD  fsj  V£>  (NJ  U)  (\J  VOCMVOCMIOCMIOCMIO 

*-«Or- «o»— «o»~«o»--*o»— *o»— «o»-<o*-<o 

O «ONN«  COO^OOO  '-‘H(MCMrO(*)irtf  Ul 
UJVOVONN  NfsisrsrsNNNfS 


Figure  4.8  - California  Commercial  Banks,  Government  Securities  Holdings 
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Figure  4.10  - California  Commercial  Banks,  Commercial  and  Industrial  Loans 
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Two  equations  were  estimated  in  order  to  determine 
the  degree  of  substitutability  between  mortgages  and 
financial  assets  traded  in  national  markets.  Since  the 
relatively  long-term  municipal  bonds  are  an  important 
component  of  bank  portfolios  and  since  the  liquidity  of 
their  secondary  market  is  less  than  the  liquidity  of  the 
Governments  market  but  certainly  greater  than  the  liquidity 
of  the  mortgage  market,  it  was  felt  that  they  could  be 
considered  to  be  close  substitutes  for  mortgages.  There- 
fore, I estimated  a demand  equation  for  municipals  with 
the  municipals-mortgage  yield  spread  as  an  argument.  I 
also  estimated  a mortgage  demand  equatipn  with  the  mort- 
gage-municipals yield  spread  as  an  argument,  in  the  hope 
of  obtaining  similar  estimates  for  the  yield  spread  vari- 
able. 

The  demand  equation  for  municipal  bonds  corresponds 
to  the  standard  formulation: 


B2  = bi  * B2L  + b2  * B67  + b3  * RD2  + b4  * DUM  + b0 


where:  B2 

B2L 
B67 
RD2 
DUM 


municipals  holdings/total  deposits; 

B2  (-1 ) ; 

demand  deposits/time  deposits; 
municipals  yield  - mortgage  yield;  and 
seasonal  dummy  variable. 


The  estimation  results  are  reported  in  Table  4.10. 
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In  terms  of  goodness-of-f it  the  equations  appear  to 
do  a reasonable  job  of  explaining  bank  holdings  of  munici- 
pals. The  crucial  variable,  RD2,  is  totally  insignificant 
for  California  and  Florida,  however.  The  reason  for  this 
is  that  the  nominal  yield  on  municipals  became  increasingly 
meaningless  in  these  two  and  possibly  other  states  after 
banks  incurred  heavy  loan  losses  and  reported  much  lower 
earnings  in  the  wake  of  the  recession.  Tax  exempt  income 
loses  much  of  its  attraction  as  soon  as  expenses  exceed 
taxable  income!  This  must  be  the  explanation  for  the  recent 
drastic  reductions  in  municipals  holdings.  Unfortunately, 
it  was  not  possible  to  calculate  effective  yields. 

The  demand  equation  for  mortgages  is  frought  with 
much  the  same  problems . 


B3  = bx  * B3L  + b2  * B6  + b3  * RD3  + b4  * DUM  + bQ 


where:  B3  = 

B3L  = 
B6 

RD3  = 
DUM  = 


mortgage  holdings/total  deposits; 

B3  (-1)  ; 

demand  deposits/total  deposits; 
mortgage  yield  - yield  on  municipals 
seasonal  dummy  variable. 


The  regression  results  are  reported  in  Table  4.11. 


Table  4.11  Commercial  Banks  Mortgage  Loans,  Estimated  Coefficients 
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The  general  fit  of  the  equation  is  also  quite  good, 
but  not  all  of  the  individual  variables  are  statistically 
significant . 

I would  like  to  discuss  now  some  of  the  common  features 
of  the  two  equations  (Table  4.10  and  4.11).  According  to  the 
theory  developed  in  chapter  3,  the  coefficients  of  the 
interest  rate  variables  should  be  the  same  in  both  equations. 
For  the  reasons  cited,  California  and  Florida  must  be  dis- 
regarded. All  of  the  other  states  show  the  correct  sign, 
but  no  two  coefficients  are  the  same.  Given  the  quality  of 
the  data,  this  is  not  unanticipated.  With  the  exception  of 
Idaho,  where  B67  and  B6  are  insignificant,  there  is  a clear 
negative  relationship  between  the  proportion  of  demand  de- 
posits and  the  proportion  of  long-term  investments. 

The  coefficient  of  the  lagged  stock  is  always  correctly 
signed  and  implies  a relatively  slow  speed  of  adjustment. 

This  conforms  with  a priori  expectations  for  these  relatively 
illiquid  investments. 

In  summary,  some  substitutability  has  been  found 
between  mortgages  and  municipals  but  one  cannot  place  too 
much  confidence  in  these  findings  because  it  has  not  been 
possible  to  confirm  them  in  a second  equation.  Not  all  of 
the  required  data  are  available  and  the  available  bank  data 
by  state  are  not  rich  enough. 
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Two  more  figures  may  shed  some  light  on  commercial 
bank  mortgage  activity.  Mortgage  holdings  divided  by  total 
deposits  were  regressed  on  TIME.  The  results  are  shown  in 
Figures  4.12  and  4.13.  Figure  4.12  shows  a cyclical  pattern 
but  the  fluctuations  remain  in  a very  narrow  range.  Figure 
4.13,  representative  for  all  states,  displays  a clear  trend. 
Mortgage  investments  rise  from  11  percent  to  18  percent. 


4 . 6 Summary  and  Conclusions 


In  this  chapter  I have  first  applied  the  models 
developed  in  chapter  3 to  an  analysis  of  the  demand  for 
deposits  at  savings  and  loan  associations  and  at  commercial 
banks  in  six  states. 

The  two  most  interesting  findings  are  the  wide 
variations  in  the  interest  sensitivity  of  depositors 
across  states  and  the  surprisingly  large  structural  differ- 
ences in  the  demand  for  commercial  bank  deposits. 

The  second  part  of  the  empirical  analysis  is  con- 
cerned with  the  portfolio  behavior  of  the  two  financial 
intermediaries  of  interest.  Apart  from  minor  institutional 
differences,  mortgage  lending  behavior  of  savings 
and  loan  associations  differs  only  slightly 
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across  states.  Deposit  flows  and  mortgage  repayments  were 
found  to  be  the  main  determinants  of  their  demand  for 
mortgages,  with  relative  interest  rates  having  very  little 
explanatory  power.  Although  Federal  Home  Loan  Bank  advances 
could  not  be  identified  as  directly  affecting  S&L  mortgage 
lending,  regional  differences  in  S&L  borrowing  behavior 
were  shown  to  exist. 

Mainly  because  of  the  poorer  quality  of  the  data, 
rssults  for  commercial  bank  portfolio  behavior  were 
statistically  less  significant  but  still  highly  suggestive. 
Regardless  of  their  deposit  composition,  commercial  banks 
attempt  to  maintain  a relatively  stable  ratio  of  commercial 
and  industrial  loans  to  total  deposits.  The  very  significant 
^®?ional  differences  in  the  size  and  speed  of  changes  in 
the  liability  structure  during  the  sample  period  were 
shown  to  lead  to  corresponding  reductions  in  Government 
securities  holdings  and  increases  in  bank  holdings  of  the 
less  liquid  municipals  and  mortgage  loans. 

In  summary , contrary  to  my  a priori  expectations 
but  in  line  with  the  findings  of  national  studies  (Silber 
1970) , relative  deposit  flows  and  not  interest  rates  have 
been  found  to  be  the  main  determinants  of  the  portfolio 
behavior  of  both  financial  intermediaries.  Since  my  findings 
indicate  that  there  are  significant  structural  differences 
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in  the  demand  for  deposit  flows  across  states,  dis- 
aggregation of  the  financial  sector  of  the  economy  by 
state  should  yield  very  useful  information  for  dis- 
aggregated models  of  real  activity. 


129 


4 . 7 Notes , Notation,  Variable  Definitions , 
and  Data  Sources 


4.7.1  Notes 

* Sample  period  for  S&L  equations  = 1969:1  to 
1974:4  (28  quarterly  observations). 

* Sample  period  for  bank  equations  = 1966:12  to 
1975:6  (18  semi-annual  observations). 

* Dollar  magnitudes  are  measured  in  billions  of 
current  dollars;  interest  rates  are  measured 

in  percentage  points;  all  flows  are  at  quarterly 
rates . 


* The  absolute  values  of  t-statistics  are  shown  in 
parentheses.  t(.io,24)  = 1*32,  t(.Q5,24)  = 3.. 71, 

t(.01,24)  = 2‘49;  t(.10,15)  = 1 * 34 » t(.05,15)  = 1‘75' 


t(.01,15) 


2.60. 


* Where  appropriate,  the  Durbin-Watson  statistic 
(DW)  is  shown.  For  the  equations  with  lagged 
dependent  variables,  I applied  Durbin's  Test  I 
the  small  sample  properties  of  which  were  examined 
by  Maddala  and  Rao  (1973) . 


* p is  the  coefficient  of  serial  correlation  for 
those  equations  estimated  with  the  iterative 
procedure  of  Cochrane  and  Orcutt.  Otherwise, 
ordinary  least  squares  was  used. 


4.7.2  Notation 


Interest  rates  and  related  variables  begin  with  R. 
Balance  sheet  variables  of  savings  and  loan  associations 
begin  with  S. 

Balance  sheet  variables  of  commercial  banks  begin  with  B 
and  are  deflated  by  total  deposits. 

Flow  variables  end  with  F. 

Lagged  variables  end  with  L. 
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4.7.3  Variable  Definitions 


CA 

California 

FL 

10 

NM 

OH 

SC 

Florida 

Idaho 

New  Mexico 
Ohio 

South  Carolina 

B1 

B2 

B3 

B4 

B6 

B67 

B7 

U.S.  Treasury  securities 

Obligations  of  States  and  political  subdivisions 

Real  estate  loans 

Commercial  and  industrial  loans 

Demand  deposits 

Demand  deposits/time  deposits 

Time  deposits 

DUM 

MEAN 

Seasonal  dummy  variable 
Mean  of  the  dependent  variable 

RD2 

RD3 

RDIF 

RF 

RFS1 

RM 

* RMS1 

RMUN 
RTB 
RTBL 

RMUN  - RM 
RM  - RMUN I C 

((3  * RM  - RM  (-2)  - RM  (-3)-  - RM(-4)  ) * S2(-l) 
Rate  on  FHLB  advances 
RF  * Sl(-l) 

Effective  conventional  mortgage  rate 
RM  * Sl(-l) 

Yield  on  AAA  State  and  local  government  bonds 
Three-month  Treasury  bill  rate 
RTB  (-1) 

SA2L 

51 
SlF 
S1L 

52 
S2L 

53 

S3SY 

54 
S4L 

55 

Deposits (-1)  / State  personal  income 
Deposits,  adjusted  for  liquidity  requirement 
A deposits 
Deposits (-1) 

Mortgage  loans 
S2 (-1) 

FHLB  advances  to  S&Ls  of  a particular  state 
Total  FHLB  advances  to  all  member  associations 
Mortgage  commitments  outstanding 
S4  (-1) 

Mortgage  repayments 

TIME 

Time  trend:  1966:1  = 1,  1966:2  = 2,  etc. 
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4.7.4  Data  Sources 
Bank  data: 

Savings  and  loan  data: 

Interest  rates: 

State  personal  income: 


Assets  and  Liabilities, 
Commercial  and  Mutual 
Savings  Banks,  various 
issues . 

Federal  Home  Loan  Bank  Board 
District  Banks  4,  5,  10,  11, 
12. 

Federal  Reserve  Bulletin, 
various  issues. 

U.S.  Department  of  Commerce, 
Bureau  of  Economic  Analysis. 


CHAPTER  5 


DEPOSIT  FLOWS,  THE  MORTGAGE  MARKET,  AND 
RESIDENTIAL  CONSTRUCTION: 

AN  APPLICATION  WITHIN  THE  STATE  OF  FLORIDA 


5.1  Introduction 


Having  demonstrated  in  the  preceding  chapter  that 
there  are  significant  regional  differences  in  certain 
segments  of  the  capital  market,  I estimate  in  this  chapter 
a complete  set  of  deposit  flow  and  mortgage  equations  for 
the,.  State  of  Florida.  This  is  to  determine  whether  regional 
financial  variables  hold  the  key  to  the  explanation  of  short- 
run  swings  in  regional  real  economic  activity.  The  test  is 
a very  strenuous  one  since  it  is  applied  to  private  resi- 
dential construction,  the  primary  source  of  economic 
fluctuations  in  Florida  during  the  sample  period  (Economic 
Report  of  the  Governor,  1975) . 

Section  5.2  is  devoted  to  a theoretical  analysis 
of  the  short-run  determinants  of  residential  construction. 
Subsequent  sections  present  the  estimation  results  for 
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the  three  sectors,  the  results  of  a dynamic  simulation 
of  the  complete  system  of  equations,  and  a forecast 
through  1978. 


5 . 2 The  Short-Run  Determinants  of 
Residential  Construction 


5.2.1  Introduction 

For  an  analysis  of  the  housing  market,  it  is  important 
to  carefully  distinguish  between  the  short-run  and  the  long- 
run,  that  is,  between  the  determinants  of  the  flow  of  new 
units  and  long-run  stock  equilibrium  properties.  The  im- 
portance of  this  distinction  is  that  some  variables  that 
account  for  most  of  the  short-run  variation  in  housing  pro- 
duction apparently  have  no  long-run  effect.  At  the  same  time, 
some  of  the  long-term  determinants  of  housing  demand  vary 
very  little  in  the  short-run  and  cannot  explain  the  wide 
cyclical  swings  in  new  private  housing  starts  in  the  post- 
war period. 

There  is  little  disagreement  in  the  literature  about 
the  factors  that  influence  long-run  demand  for  housing. 

The  consensus  is  that  the  long-run  stock  demand  for  housing 
is  primarily  a function  of  income  — with  some  debate  about 
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the  appropriate  definition  of  income  --  of  relative 
prices  (including  housing  operation  costs) , and  of  demo- 
graphic factors  (Fromm  1973,  Gramley  1972).  Monetary  policy 
and  Federal  Home  Loan  Bank  Board  policy  actions  have  been 
shown  to  have  no  discernible  impact  on  the  basic  demand 
factors  (Edwards  1975) . 

Models  of  the  cyclical  fluctuations  in  housing,  in 
contrast,  come  to  the  conclusion  that  the  swings  in 
housing  production  reflect  principally  the  response  of 
residential  construction  to  changes  in  general  credit  con- 
ditions (Kalchbrenner  1972).  Since  this  study  is  only  con- 
cerned with  an  analysis  and  forecasting  of  short-run  be- 
havior, I will  focus  in  the  following  on  the  determinants 
of  short-run  regional  residential  construction. 

5.2.2  Development  of  a Model  of  Housing  Starts 

Recognizing  that  the  housing  market  is  characterized 
by  a high  degree  of  market  segmentation,  that  is,  little 
substitution  between  the  different  types  of  housing,  models 
of  the  housing  market  typically  disaggregate  by  type  of 
unit  (Brady  1973)  . Separate  models  have  to  be  specified 
for  single-family  units,  mobile  homes,  multi-family  units, 
and  government  subsidized  housing. 
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Depending  on  the  objective  of  the  study,  researchers 
have  either  entirely  concentrated  on  explaining  short-run 
behavior,  or  they  have  examined  flows  in  a long-run  equi- 
librium framework.  Several  attempts  have  been  made  to  ex- 
plicitely  specify  and  estimate  separate  demand  and  supply 
relationships  but  the  statistical  properties  of  the  demand 
equation  are  in  each  case  less  than  satisfactory  (Brady 
1973).  Fair  (1973),  Fair  and  Jaffee  (1972a),  and  Swan  (1972a) 
argue  that  no  reliable  estimates  of  the  parameters  can  be 
obtained  because  the  housing  market  is  often  in  disequi- 
librium. Their  disequilibrium  approach  does  not  yield  very 
convincing  results,  however,  as  discussed  earlier.  In 
addition,  the  crucial  relationship  that  specifies  the  dis- 
equilibrium aspect  of  the  housing  market  is  based  on  the 
assumption  that  the  actual  number  of  housing  starts  is 
equal  to  the  minimum  of  either  the  demand  or  the  supply 
schedule.  This  implies  among  other  things  that  home  builders 
will  never  supply  more  houses  than  are  actually  demanded 
at  any  given  point  in  time.  Bearing  in  mind  the  recent 
events  in  the  Florida  real  estate  market,  I do  not  think 
that  one  should  place  too  much  confidence  in  the  coefficient 
estimates  of  such  a model. 

Since  I have  specified  structural  relationships 
for  both  the  market  for  savings  deposits  and  the  mortgage 
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market  - which  enhances  the  model's  usefulness  for  policy 
analysis  - and  since  forecasting  is  the  primary  purpose 
in  the  housing  sector,  I will  specify  a reduced  form 
equation  for  single-family  housing  starts.  The  specifications 
of  housing  start  equations  for  the  remaining  types  of  housing 
units  would  be  very  similar  in  spirit.  Because  of  data  limi- 
tations, these  equations  cannot  be  estimated  at  the  present 
time,  however.  Currently,  there  are  no  quarterly  data  avail- 
able for  out-of-state  mortgage  lenders  which  play  an  im- 
portant role  in  multi-family  financing.  Also,  the  housing 
start  series  for  multi-families  is  plagued  by  serious  measure- 
ment errors.  Even  worse  is  the  situation  with  respect  to 
data  on  mobile  home  shipments. 

s The  institutional  framework  in  the  U.S.  single- 

family housing  market  is  such  that  home  builders  construct 
the  bulk  of  single-family  homes  for  the  sales  market.  In 
1975,  for  example,  61  percent  of  private  single-family 
units  in  the  U.S.  were  developer-built  (Savings  and  Loan 
Fact  Book  1976) . Therefore,  an  analysis  of  builder  behavior 
will  be  the  starting  point  for  the  specification  of  the 
housing  starts  equation.  In  fact,  Huang  (1973)  has  shown 
that  the  fluctuations  in  single-family  starts  are  largely 
attributable  to  this  speculative  component  of  the  starts. 
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In  general,  residential  home  builders  can  be  expected 
to  base  their  decisions  on  the  following  factors 


(5.1)  HST  = HST (P-C , VAC,  CRED) 


where:  HST 

P-C 


VAC 

CRED 


single-family  housing  starts; 

difference  between  the  price  and 
the  cost  of  a house; 

vacancy  rate  for  single-families; 

credit  market  conditions. 


That  is,  builders  are  assumed  to  increase  production 
when  their  profit  margin  goes  up,  when  the  vacancy  rate  de- 
clines, and  when  credit  market  conditions  improve.  Credit 
market  conditions  are  expressed  by  the  cost  of  credit,  the 
mortgage  rate,  and  credit  availability.  Measures  of  credit 
availability  are  the  effective  supply  of  mortgage  credit 
and  new  commitments.  These  variables  are  exogenous  to  the 
housing  sector  but  endogenous  to  the  Florida  Model.  There- 
fore, they  incorporate  all  spatial  effects  in  the  transmis- 
sion of  monetary  policy  and/or  FHLBB  actions. 

Builders'  production  decisions  have  been  shown  to 
be  heavily  influenced  by  the  vacancy  rate  (Burnham  1973) . 
The  importance  of  the  vacancy  rate  derives  from  the  fact 
that  it  can  be  interpreted  as  a measure  of  disequilibrium 
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in  the  housing  market.  That  is,  a vacancy  rate  above 
some  "normal"  level  indicates  that  there  is  an  excess 
supply  of  houses  and  a relatively  low  rate  indicates  ex- 
cess demand.  A high  vacancy  rate  or  the  expectation  of  a 
rising  vacancy  rate  will  cause  builders  to  cut  back  on 
production. 

The  vacancy  rate  gains  particular  significance  in 
this  model  because  of  its  regional  nature.  Housing  markets 
are  local  markets  since  for  all  practical  purposes  housing 
services  cannot  be  transferred  across  regions.  Indeed,  one 
can  observe  wide  regional  variations  in  the  vacancy  rate 
across  the  country  which  shows  that  national  aggregates 
are  of  very  limited  value  as  indicators  of  housing  market 
conditions.  This  points  to  another  problem  area  that  re- 
quires careful  attention.  Aggregation  not  only  obscures 
possible  severe  regional  imbalances  in  demand  and  supply 
of  houses  but  it  also  makes  it  impossible  to  detect  the 
determinants  of  these  disequilibria . 

Two  modifications  will  have  to  be  made  before 
equation  (5.1)  can  be  estimated.  First,  since  the  de- 
pendent variable  is  number  of  houses  started,  the  ex- 
planatory variable  must  be  expressed  in  real  terms  also. 

For  this  purpose,  a national  deflator  will  be  used.  Second, 
for  the  coefficients  to  be  meaningful  and  comparable,  an 
appropriate  scaling  variable  such  as  number  of  households 
will  have  to  be  used. 
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The  development  of  the  housing  start  equation  so 
far  has  stressed  the  supply  aspects  mainly  induced  by 
national  impulses.  In  order  to  allow  for  demand  factors, 

I will  specify  the  vacancy  rate  as 

(5.2)  VAC  = VAC  (AHH,  AFA,  ACC) 

where:  HH  = number  of  households; 

FA  = real  financial  assets  of  the  house- 
hold sector; 

CC  = measure  of  consumer  confidence. 

A short-run  increase  in  the  number  of  households  is 
expected  to  lead  to  a decrease  in  the  vacancy  rate.  In- 
creases in  financial  assets  and  in  consumer  confidence 
should  have  the  same  effect. 

As  discussed  earlier,  short-run  demand  equations 
in  national  models  generally  do  not  perform  very  well. 

One  reason  for  this  appears  to  be  that  the  demographic 
factors  at  the  national  level  display  very  little  vari- 
ation. At  the  regional  level,  however,  I expect  that 
demographic  variables  should  have  much  higher  explana- 
tory power.  Migration,  insignificant  at  the  national  level, 
should  account  for  a large  proportion  of  a region's  house- 
hold formations,  one  of  the  main  determinants  of  housing 


demand . 
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5 . 3 The  Estimated  Model 

The  complete  estimated  model  consists  of  three 
blocks:  a savings  and  loan  associations  block,  a com- 
mercial banks  block,  and  an  equation  for  private  resi- 
dential construction.  The  estimation  results  are  shown 
in  section  5.6. 

The  structure  of  the  equations  in  the  S&L  block  is 
discussed  in  detail  in  chapter  4.  The  only  difference  between 
the  results  presented  there  and  the  results  shown  in 

section  5.6  is  that  the  latter  were  obtained  using  the 
two  stage  least-squares  estimation  technique  where  theo- 
retically indicated.  With  the  exception  of  the  mortgage 
acquisitions  equation  where  the  mortgage  repayments 
variable  became  statistically  insignificant  and  was  there- 
fore omitted  in  the  final  estimation,  the  results  are  very 
similar  to  the  OLS  estimates. 

The  commercial  banks  block  consists  of  three  equations 
(demand  deposits,  time  deposits,  mortgage  holdings),  the 
specification  of  all  of  whom  corresponds  very  closely  to 
the  models  developed  in  chapter  3. 

The  deposit  equations  and  the  demand  equation  for 
mortgage  loans  were  estimated  in  the  following  form: 
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(5.3)  AFDD  = bx  * FDD ( - 1 ) + b2  * (RTB(-l)  * YPF ) 

+ b3  * ( RTD  * YPF)  + b4  * (PC  * YPF) 

+ b5  * YPF  + bQ 

(5.4)  AFDT  = b]_  * FDT(-l)  + b2  * ( RTB  * YPF) 

+ b3  * (RTD  * YPF)  + b4  * ( RSL  * YPF) 

+ b5  * YPF  + bQ 


(5.5) 

FMTGB 

= bx  * FMTGB (-1)  + b2  * (FDD(-l)  + 
FDT(-l))  + b3  * AFDT  + bQ 

where : 

FDD 

= Demand  deposits  at  Florida  com- 
mercial banks; 

FDT 

= Time  deposits  at  Florida  com- 
mercial banks; 

FMTGB 

= Mortgage  holdings  of  Florida  com- 
mercial banks; 

RTB 

= Three-month  Treasury  bill  rate; 

RTD 

= Rate  on  commercial  bank  time  deposits; 

RSL 

= Rate  on  savings  and  loan  deposits;  and 

YPF 

= Florida  personal  income. 
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All  of  the  estimated  coefficients  are  of  the  ex- 
pected sign  and  highly  significant.  The  equations  fit  the 
data  rather  well,  with  a surprisingly  good  fit  for  the 
mortgage  equation.  The  results  for  this  equation,  which 
was  estimated  with  quarterly  data,  confirm  the  finding 
of  chapter  4 that  relative  deposit  flows  are  the  main  de- 
terminants of  commercial  bank  asset  demand. 

It  is  interesting  to  compare  the  interest  rate 
elasticities  of  the  two  bank  deposit  equations  with  the 
savings  and  loan  deposit  equation.  Evaluated  at  the  means 
of  the  variables,  the  short-run  elasticity  with  respect 
to  the  open  market  yield  in  the  demand  deposit  equation  is 
-.04,  in  the  time  deposit  equation  -.03,  and  in  the  savings 
and  loan  deposit  equation  -.08.  This  confirms  the  earlier 
finding  that  S&Ls  are  much  more  exposed  to  changes  in  the 
yield  of  short-term  market  instruments  than  commercial  banks. 
As  explained  in  chapter  4,  multicollinearity  made  it  im- 
possible to  obtain  a reliable  coefficient  estimate  for  the 
time  deposit  interest  rate  variable  in  the  S&L  deposit 
equation.  Fortunately,  the  competing  yield  variable  (S&L 
deposit  rate)  is  statistically  significant  in  the  time  de- 
posit equation.  The  estimated  coefficient  of  -.045  for  the 
S&L  deposit  rate  implies  a very  high  short-run  elasticity 
of  -.89  with  respect  to  this  rate.  Although  the  effective 
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yields  on  commercial  bank  time  deposits  and  S&L  deposits 
tend  to  move  together  because  of  Regulation  Q,  the  elasti- 
city clearly  indicates  a high  degree  of  substitution  between 
time  deposits  at  commercial  banks  and  S&L  deposits  in 
Florida. 

The  housing  starts  equation  was  estimated  in  the 
following  form: 


(5.6) 

CSS  = 

bl 

* AS4  + b2  * Eat.AS2^.  + b3 

* 

AFMTGB  + b0 

where : 

CSS 

= 

value  of  new  single-family  con- 
struction put  in  place; 

S4 

= 

savings  and  loan  mortgage  commit- 
ments outstanding; 

S2 

= 

savings  and  loan  mortgage  holdings 
and 

FMTGB 

= 

commercial  bank  mortgage  holdings. 

Equation  (5.6)  reflects  the  thrust  of  the  theoretical 
arguments  developed  in  section  5.2.  Data  limitations  ne- 
cessitated several  empirical  modifications,  however. 

First,  the  dependent  variable  is  the  value  of  new 
construction  put  in  place  in  current  dollars  and  not 
housing  starts.  No  housing  start  data  are  collected  for 
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Florida  and  the  deficiencies  of  the  closest  proxy, 
housing  permits,  particularly  during  the  critical 
cyclical  turning  points,  are  notorious  (Brady  1973). 

Second,  the  vacancy  rate  variable  is  not  included 
in  the  final  version  because  of  its  statistical  insig- 
nificance. Several  factors  may  be  responsible  for  this 
rather  disappointing  performance  of  the  vacancy  rate 
variable.  The  quarterly  vacancy  rate  series  was  constructed 
from  annual  and  semi-annual  postal  vacancy  rate  surveys 
of  the  major  Florida  SMSAs.  Too  much  information  may  have 
been  lost  in  the  process  of  interpolating  the  data. 
Alternatively,  the  lack  of  explanatory  power  could  be 
interpreted  as  a confirmation  of  the  finding  of  other 
housing  studies  (Brady  1973,  Gramley  1972),  namely,  that 
supply  factors  are  more  important  in  explaining  the  quar- 
terly variation  in  residential  .construction  than  are  demand 
variables . 

Finally,  the  relative  price  variables  and  the  demo- 
graphic variables  dropped  out.  It  appears  that  the  main 
problem  is  also  one  of  data  quality.  There  exist  no  con- 
struction cost  indexes  for  Florida  and  quarterly  migration 
data  are  straight  interpolations  from  annual  data. 

The  remaining  independent  variables  are  therefore 
all  financial  variables.  Each  one  of  them  is  highly  sig- 
nificant and  together  they  explain  more  than  96  percent  of 
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the  variation  in  single-family  construction.  The  per- 
formance of  the  equation  will  be  analyzed  in  greater 
detail  in  the  next  section  but  it  may  be  noted  here  that 
the  goodness  of  fit  of  this  investment  equation  is  quite 
remarkable  by  all  standards.  Alternative  specifications 
were  tried,  including  such  national  variables  as  interest 
rate  spreads,  interest  rate  ratios,  and  mortgage  holdings  of 
the  major  financial  intermediaries,  but  the  ratio  of  the 
standard  error  divided  by  the  mean  of  the  dependent  vari- 
able was  in  every  instance  at  least  twice  as  large. 

Despite  the  questionable  quality  of  the  multi- 
family construction  data,  I tried  a number  of  different 
equation  specifications  for  this  variable.  Given  that 
Florida  savings  and  loan  associations  and  commercial  banks 
hold  only  an  insignificant  amount  of  multi-family  mortgages 
(approximately  2 percent  of  total  mortgage  loans  purchased 
in  1975) , it  came  as  no  surprise  that  the  inclusion  of 
Florida  financial  variables  lead  to  poor  regression  results, 
clearly  indicating  that  the  market  for  large  multi-family 
mortgages  is  not  a local  one.  Better  results  for  the  sample 
period  were  achieved  with  such  national  variables  as  mort- 
gage holdings  of  U.S.  commercial  banks,  and  mortgage  hold- 
ings and  commitments  of  life  insurance  companies.  Forecasts 
based  on  these  regression  results  produced  forecast  errors 
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of  about  400  percent,  however.  Since  the  problem  is 
beyond  the  scope  of  this  study,  it  was  not  further 
investigated. 


5.4  Historical  Simulation  and  Forecast 


In  contrast  to  single  equation  regressions  where 
test  statistics  such  as  the  coefficient  of  multiple  de- 
termination, t values,  and  other  tests  provide  relatively 
unambiguous  measures  of  the  goodness  of  fit  of  an  equation 
the  evaluation  and  validation  of  simultaneous  equation 
models  is  more  complex.  The  reason  for  this  is  that  good 
statistical  fits  of  each  individual  equation  are  not  a 
sufficient  condition  for  a multiple  equation  model  to 
produce  a close  reproduction  of  the  historical  time  series 
A fortiori,  even  less  can  be  said  about  the  predictive 
performance  of  such  a model. 

The  most  widely  used  technique  for  testing  a si- 
multaneous equations  model  and  obtaining  the  crucial 
information  about  its  dynamic  structure  is  the  dynamic 
simulation  of  the  complete  system  (Cooper  1974).  That  is, 
the  model  (including  its  identities)  is  solved  for  a given 
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time  period  to  yield  solutions  for  each  of  the  endogenous 
variables  conditional  on  values  of  the  exogenous  variables. 
The  dynamic  simulation  requires  only  the  initial  values 
for  the  endogenous  variables.  During  the  simulation  period, 
the  solution  values  are  used  instead  of  actual  values  for 
the  endogenous  variables. 

A thorough  evaluation  of  a forecasting  model  calls 
for  two  types  of  simulations.  First,  the  model  must  be 
simulated  during  a period  for  which  historical  data  for 
all  variables  are  available.  This  is  called  an  ex  post, 
or  historical  simulation  (Cooper  and  Nelson  1975) . 

Several  quantitative  measures  exist  to  assess  how  closely 
individual  variables  track  their  corresponding  data  series. 
Two  frequently  used  error  measures  are  the  RMS  (root-mean- 
square)  simulation  error  and  the  mean  absolute  percent 
error  (XMAPE) . They  are  defined  as  follows: 


RMS 


j. 

= SQRT  (I  Z (P*.  - A+.)  ) 


T t=l 


T abs (P.  - At) 
l 

t=l  A, 


XMAPE 


1 

T 
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where : P 

A 
T 

abs 


SQRT 


predicted  (solved)  value; 
actual  value; 

number  of  periods  in  the  simulation; 
absolute  value;  and 
square  root. 


Since  XMAPE  is  standardized,  it  allows  comparison 
across  variables.  The  RMS  error  penalizes  large  individual 
errors  more  heavily  but  its  magnitude  can  be  evaluated 
only  by  comparing  it  with  the  mean  value  of  the  particular 
variable.  An  additional  performance  criterion  is  the 
model's  ability  to  reproduce  the  actual  turning  points. 

The  second  mode  of  simulation  is  forecasting,  that 
is,  simulating  the  model  forward  in  time  beyond  the  sample 
period.  If  actual  data  for  the  exogenous  variables  are 
available  and  used,  the  forecast  is  called  an  ex  post 
forecast.  A forecast  based  on  predicted  values  for  the 
exogenous  variables,  on  the  other  hand,  is  called  an 
ex  ante  forecast.  It  is  quite  evident  that  ex  post  fore- 
casts are  particularly  important  for  an  assessment  of  a 
model's  forecasting  performance. 

Ex  post  and  ex  ante  dynamic  simulations  were  per- 
formed for  the  complete  set  of  deposit  flow,  mortgage, 
and  construction  equations.  A discussion  of  the  Gaus  - 
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Seidel  simulation  method  that  was  used  to  solve  this  set 
of  simultaneous  equations  can  be  found  in  Cooper  (1974)  . 

The  results  of  the  historical  simulation  are  shown 
in  Figures  5.1  to  5.13.  Figures  5.1  and  5.2  demonstrate 
again  the  wide  swings  in  S&L  deposit  flows  between  the 
first  quarter  of  1970  and  the  last  quarter  of  1975.  The 
simulation  tracks  the  actual  data  rather  well  although 
it  does  not  fully  reproduce  the  severity  of  the  1974 
downturn.  The  "predicted"  stock  of  deposits  never  de- 
viates significantly  from  the  actual  level.  This  can  be 
seen  quite  clearly  in  Figure  5.2  but  it  is  also  expressed 
in  an  XMAPE  of  a mere  .6  percent.  The  simulation  of  the 
remaining  two  sources  of  loanable  funds  for  S&Ls,  repay- 
ments and  FHLB  advances,  yielded  also  quite  satisfactory 
results.  Most  reassuring,  however,  are  the  results  for 
mortgage  acquisitions  and  mortgage  holdings.  Every  single 
change  in  direction  in  mortgage  activity  is  accurately 
reproduced  and  after  24  quarters  of  simulation  the  mortgage 
stock  is  overestimated  by  only  $ 140  million,  an  error 
of  .7  percent  (Figures  5.5  and  5.6). 

Figures  5.8  to  5.11  reveal  an  equally  reassuring 
picture  for  the  bank  deposit  equations.  The  only  equation 
that  displays  a significantly  different  performance  in 
the  simulation  than  in  the  estimation  is  the  commercial 
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Figure  5.1  - Historical  Simulation:  Savings  and  Loan  Associations,  Deposit  Flows 
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Figure  5.2  - Historical  Simulation:  Savings  and  Loan  Associations,  Deposits 
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Figure  5.3  - Historical  Simulation:  Savings  and  Loan  Associations,  Mortgage  Repayments 
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Figure  5.4  - Historical  Simulation:  Savings  and  Loan  Associations,  Federal  Home  Loan 
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Figure  5.5  - Historical  Simulation:  Savings  and  Loan  Associations,  Mortgage  Acquisitions 
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Figure  5.6  - Historical  Simulation:  Savings  and  Loan  Associations,  Mortgage  Holdings 
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Figure  5.7  - Historical  Simulation:  Savings  and  Loan  Associations,  Mortgage  Commitments 


ACTUAL  SOLUTION  RESIDUALS  RANGE  -0.21  TO  0.48 

OFDD  + 0FDD  * 


157 


rs. 

o 

CM 

o 


< 

ac 

x 


00 

u> 

CO  o 
• 

o <• 

I w-i 


■ 

o 

ac 

o: 


o 


■ 

z 


o <c 

CM  UJ 


o 


■ r-* 

in  o 
2:  o 
a:  • 
o 


■ z 

UJ  < 
CO  UJ 


r-»CMCO^r*-<CMCO*a**-4C\JCO«*J-r«CMCO»cfr-lC\JCO*y«~«CMOO<a- 
o O O O •"“*  H •— « *—*  CM  CM  CM  CM  CO  CO  CO  CO  vj"  vT  ^TUOtT)  U0U0 
fs.  rsNfNh»rsNh.r^c»rNpsrxN  nps  rs^rv  n N 


in  mr^o^coc\j«3-conj-co  cor^-cr  ococovn^r  o>H«t  ujn 
iOUJNroOH^HrooiofOHMM'TO'^Hoo^no 
O*~*O»-HOO»-*OOC0OOr-«f-iOO*-‘CNJ»“«O^OO»-4 

o ooooooooo  ooo  o ooooo  ooo  o o 

• I I I • till 


o^rcx*couocsjcocor^  mcoco  o CMcvj^rr^ro  ^ruocr*  r^cr» 
co  cocMCM*-<r^.r>»c«-.csjr^  co*j-*-h  h^hoooocj  ^ *-* 
o H t— * rH  CM  CM  r-4  <\J  CO  CO  fO  fO  N HQ  OOO  H H O O O 


o ooooooooo  ooo  o ooooo  ooo  oo 

I I • • 


00  UOr- ICO  ONVO  H U3^t  COCT^CTVC*.  NN  (7>C0r4  in  VO  (O  H VO 

eg  no^HcOHCMnN  orsin  n m\jNn*-<  csjon  •-«  cm 

o OCMCMCMC'JCOCMCOO^#-,4J'*-«CO  HOHCSJHHNO  O *-< 
• ••••••••••••••••••••••* 

o ooooooo  oo  ooo  o ooooo  ooo oo 

• I • III 


Figure  5.8  - Historical  Simulation:  Commercial  Banks,  Demand  Deposit  Flows 
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Figure  5.9  - Historical  Simulation:  Commercial  Banks,  Demand  Deposits 
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Figure  5.10  - Historical  Simulation:  Commercial  Banks,  Time  Deposit  Flows 
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Figure  5.11  - Historical  Simulation:  Commercial  Banks,  Time  Deposits 
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Figure  5.12  - Historical  Simulation:  Commercial  Banks,  Mortgage  Holdings 
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Figure  5.13  - Historical  Simulation:  Private  Residential  Construction  (Single-Family) 
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bank  mortgage  equation  (Figure  5.12).  It  tracks  the 
actual  data  series  rather  closely  at  the  beginning  of 
the  simulation  period  but  shows  clear  signs  of  drift 

about  eleven  quarters.  While  the  equation  displays 
serious  deficiencies  for  long-term  forecasting,  it  should 
still  be  quite  useful  for  short-term  prediction. 

The  severety  of  the  test  for  the  private  resi- 
dential construction  equation  is  clearly  expressed  in 
Figure  5.13.  During  the  simulation  period,  quarterly  in- 
vestment flows  rose  from  $ 180  million  to  $ 500  million, 
dropped  back  to  $ 200  million  and  are  on  the  rise  again 
with  $ 300  million  in  75:4.  Based  solely  on  financial 
variables,  the  simulation  reproduces  these  cyclical  swings 
very  well  although  the  cycles  are  dampened  somewhat. 

k 

While  it  is  obviously  not  possible  to  make  a strict  com- 
parison between  models  that  are  simulated  over  different 
intervals  and  differ  in  other  important  respects  as  well, 
the  order  of  magnitude  of  the  summary  error  measures  should 
still  provide  some  information  about  the  relative  perform- 
ance of  the  models.  Gramlich  and  Hulett  (1972)  and  Fishkind 
(1975)  report  the  RMS  error  of  their  solution  and  the  mean 
value  of  the  dependent  variable  for  a national  and  a regional 
model,  respectively.  The  quarterly  model  of  Gramlich  and 
Hulett  is  simulated  between  57:1  and  69:4  and  RMS  divided 
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by  the  mean  of  their  single-family  housing  starts  equation 
yields  9.7  percent.  The  corresponding  figure  for  Fishkind's 
residential  housing  equation  which  is  simulated  between 
1960  and  1973  with  annual  data,  is  35  percent.  It  should 
be  noted,  however,  that  this  latter  figure  compares  quite 
favorably  with  other  regional  models  (Fishkind  1975) . 

Since  the  calculation  of  the  same  standardized  error 
statistic  for  the  Florida  private  residential  construction 
equation  (Figure  5.13)  yields  9.3  percent,  it  appears  that 
the  correct  specification  of  disaggregated  financial  vari- 
ables improves  the  performance  of  regional  models  very 
significantly. 

This  claim  is  further  substantiated  in  the  second 
simulation,  the  simulation  beyond  the  sample  period  which 
is  presented  in  Figures  5.14  to  5.19.  This  forecast  is 
based  on  the  September  24,  1976  Data  Resources,  Inc. 
control  solution  forecast  for  the  U.S.  economy.  Since  the 
forecast  starts  with  the  first  quarter  of  1976,  actual  data 
for  most  of  the  variables  were  available  for  one  or  two 
quarters  when  the  simulation  was  run.  At  least  for  76:1 
the  forecast  may  thus  be  treated  as  an  ex  post  forecast 
and  ex  post  forecast  errors  can  be  calculated.  Because 
testing  was  the  major  purpose  of  this  simulation,  no  ad- 
justments were  made  in  the  model  to  provide  more  realistic 


forecasts . 
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In  view  of  the  model's  performance  during  the  sample 
period,  it  is  not  surprising  that  the  forecasts  for  all 
of  the  endogenous  variables  looked  reasonable.  There- 
fore, only  the  major  variables  of  interest,  S&L  deposits 
and  mortgages,  commercial  bank  deposits  and  mortgages, 
and  residential  construction  are  examined  in  detail. 

For  savings  and  loan  associations,  actual  data 
are  available  for  76:1  and  76:2.  The  mean  absolute  per- 
cent forecast  error  (XMAPE)  for  deposits  is  .8  percent 
and  XMAPE  for  mortgages  is  .2  percent. 

For  banks,  actual  data  are  only  available  for 
deposits.  Calculated  for  the  first  two  quarters,  XMAPE 
for  demand  deposits  is  1.1  percent  and  for  time  deposits 
it  is  1.5  percent. 

Finally,  for  residential  construction,  only  first 
quarter  data  are  available.  The  forecast  error  is  4.1 
percent. 

This  forecasting  experiment  strongly  confirms  the 
result  derived  from  the  historical  simulation  that  all 
of  the  financial  equations,  as  well  as  the  construction 
equation,  meet  rather  high  performance  standards.  Thus, 
one  can  be  reasonably  assured  that  the  developed  model 
produces  much  more  accurate  forecasts  of  regional  housing 
activity  than  have  been  available  so  far. 


5 . 5 Summary  and  Conclusions 


The  focus  of  this  chapter  has  been  on  estimating 
and  evaluating  a simultaneous  equation  model  of  deposit 
flows,  mortgage  lending,  and  residential  construction 
in  the  State  of  Florida,  with  emphasis  on  asserting  the 
link  between  regional  financial  and  real  activity. 

Since  the  theory  of  household  liquid  asset  demand 
and  the  theory  of  portfolio  behavior  of  financial  inter- 
mediaries had  already  been  developed  in  earlier  chapters, 
the  first  part  of  chapter  5 was  devoted  to  a theoretical 
analysis  of  the  short-run  determinants  of  residential 
construction. 

While  data  problems  prevented  many  of  the  postu- 
lated determinants  from  being  statistically  significant 
in  the  estimated  model,  regional  financial  variables  were 
found  to  have  very  high  explanatory  power  in  the  con- 
struction equation.  Dynamic  simulations  confirmed  the 
estimation  results  and  conveyed  a generally  very  favor- 
able impression  of  the  model's  dynamic  characteristics 
and  its  forecasting  ability. 

In  a fully  simultaneous  regional  econometric  model, 
the  inclusion  of  a financial  sector  will  not  only  result 
in  an  improved  forecasting  performance  in  the  construction 
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sector,  but  it  will  very  directly  affect  other  variables 
as  well,  in  particular  state  personal  income.  Thus,  it 
was  not  only  important  to  assert  the  link  between  finan- 
cial and  real  but  of  equal  importance  was  a demonstration 
that  financial  variables  themselves  can  in  fact  be  fore- 
casted with  high  accuracy.  The  study  appears  to  have  met 
both  objectives. 

Further  research  should  prove  to  be  useful  in  three 
major  problem  areas.  First,  it  would  be  interesting  to  de- 
termine the  causes  for  the  regional  differences  in  the 
interest  sensitivity  of  depositors.  In  particular,  the  se- 
parate effects  of  such  factors  as  different  bank  branching 
laws,  average  deposit  size,  the  degree  of  competition  between 
savings  and  loan  associations  and  commercial  banks,  and  ad- 
vertising expenditure  should  be  assessed.  Second,  the 
Federal  Home  Loan  Bank  System  lending  behavior  at  the  district 
bank  level  and  its  regional  impact  warrants  further  analysis. 
With  the  cooperation  of  the  various  district  banks,  it  should 
be  possible  to  construct  the  required  interest  rate  series. 
Third,  housing  starts  equations  should  be  estimated  at  the 
SMSA  level.  It  may  be  expected  that  this  further  disaggre- 
gation increases  the  explanatory  power  of  demographic  and 
vacancy  rate  variables  which  should  prove  to  be  beneficial 


for  policy  analysis. 
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5.6  Estimated  Coefficients,  Notes, 
and  Variable  Definitions 


5.6.1  Estimated  Coefficients 


AS1/YPF 


.1623* (S1(-1)/YPF)  - . 00456*RTB (-1) 
(3.6)  (11.5) 


+ . 00136*TIME  + .0628 
(5.2)  (6.3) 

R2  = .87  SE  = .00277  OLS 


mean  AS1/YPF  = .0153  mean  Sl/YPF  = .364 


S2A  = . 4200*AS1ADJ  + . 4115*S1ADJ (-1)  - .4337*S2(-1) 
(4.0)  (7.0)  (7.6) 

+ . 7323*S4  (-1)  + . 4041 
(11.3)  (7.0) 

where:  S2A  = S2  - S2(-l)  + S5 


R2  = .97  DW  = 1.91  SE  = .0629  p = .35 
mean  S2A  = .816  mean  S2  = 12.29 


S3 


. 1843*S3 (-1)  + .00236* (S3SYS*S1) 
(1.3)  (2.2) 


+ . 1674*S2  (- 
(5.2) 


- . 1583*S1ADJ (-1)  - .157 5*AS1ADJ  - .0908 
(3.8)  (1.4)  (1.5) 


R2  = .99  SE  = .0405  TSLS 


TSCORC 


1) 


mean  S3 


457 
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S4  = . 7802*S4  (-1)  + 1 . 762*S5  + . 25830*AS1ADJ 

(7.5)  (1.8)  (1.8) 

+ .00833* (RMTG*S1ADJ(-1) ) - . 0171 (RFHL*S1ADJ (-1) ) 
(2.2)  (3.5) 

+ .0048* ( RTB ( - 2 ) * S 1 AD J ( - 1 ) ) - .197 
(3.0)  (1.6) 


R2  = .99  SE  = .0509  TSLS 
mean  S4  = .849 


S5  = . 01368*S2  (-1)  + . 20996*AS2 

(16.2)  (14.2) 

- .00050* ( ( 3 * RMTG- RMTG ( - 2 ) - RMTG ( - 3 ) - RMTG ( - 4 ) ) * 

(2.5)  S2  (-1)  ) 

+ .0704 
(7.8) 


R2  = .98  DW  = 1.67  SE  = .0156  TSLS 
mean  S5  = .330 


AFDD  = - . 5188*FDD (-1)  - . 00159* (RTB (-1) *YPF) 
(2.9)  (2.9) 

- .00908* (RTD*YPF)  - . 1120*  (PC*YPF) 
(1.3)  (3.2) 

+ . 3298*YPF  - 1.011 

(3.5)  (3.0) 


R2  = .71  SE  = .109  p = -.13  CORC 


mean  FDD 


8.22 
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AFDT 


FMTGB 


CSS 


= - . 1628*FDT (-1) 
(1.7) 


- .00160* (RTB*YPF) 
(3.0) 


+ .0317* (RTD*YPF) 
(3.4) 


.0454* ( RSL*YPF ) 
(4.1) 


+ . 2038*YPF  - 1.599 
(7.3)  (6.4) 


R2  = .78  SE  = .103  OLS 
mean  FDT  = 9.49 

= . 6963*FMTGB (-1)  + . 0789* (FDD (-1) +FDT (-1) ) 
(7.1)  (3.1) 

+ . 1043*AFDT  - .4666 
(1.3)  (2.5) 

R2  = .9985  SE  = .0489  p = .63  CORC 
mean  FMTGB  = 2.78 


= . 1986*AS4  + .2669* (. 6*AS2+.4*AS2 (-1) ) 
(5.7)  (10.6) 

+ . 2326*AFMTGB  + .1373 
(3.6)  (16.7) 


r2  = .96  DW  = 2.24  SE  = .0187  OLS 


mean  CSS 


.297 
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5.6.2  Notes  and  Variable  Definitions 


* Sample  = 1969:1  - 1975:4 

* Dollar  magnitudes  are  measured  in  billions  of  current 
dollars  and  are  seasonally  adjusted; 

Interest  rates  are  measured  in  percentage  points; 

All  flows  are  at  quarterly  rates. 

* The  absolute  values  of  t-statistics  are  shown  in  parentheses. 

* p is  the  coefficient  of  serial  correlation  for  those 
equations  estimated  with  the  iterative  procedure  of 
Cochrane  and  Orcutt  (CORC)  or  the  corresponding  pro- 
cedure (Fair  1972)  for  two-stage  least  squares  re- 
gressions (TSCORC) . 

* Variable  Definitions: 


CSS 

FDD 

FDT 

FMTGB 

PC 

RFHL 

RMTG 

RSL 

RTB 

RTD 

51 

S1ADJ 

52 

53 

S3SYS 

54 

55 

TIME 

YPF 


Value  of  single-family  construction  put  in  place 
Demand  deposits,  Florida  commercial  banks 
Time  deposits,  Florida  commercial  banks 
Mortgage  holdings,  Florida  commercial  banks 
Implicit  price  deflator,  personal  consumption 
expenditure 

Rate  charged  on  FHLB  advances 
Effective  conventional  mortgage  rate 
Rate  on  S&L  deposits 
Three-month  Treasury  bill  rate 
Rate  on  commercial  bank  time  deposits 
Deposits,  Florida  S&Ls 

SI  * (1-minimum  liquidity  ratio  required  of 
FHLB  System  members) 

Mortgage  holdings,  Florida  S&Ls 
FHLB  advances,  Florida  S&Ls 
FHLB  advances , U . S . 

Mortgage  commitments  outstanding,  Florida  S&Ls 

Mortgage  repayments,  Florida  S&Ls 

Time  trend;  1966:1  = 1,  1966:2  = 2,  etc. 

Personal  income,  Florida 


* Data  Sources 


Dimensions , various  issues. 

Assets  and  Liabilities,  Commercial  and 
Mutual  Savings  Banks,  various  issues. 


Bank  data: 
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Savings  and  loan  data:  Federal  Home  Loan  Bank  of  Atlanta 


Interest  rates: 

Federal  Reserve  Bulletin,  various 
issues 

State  personal  income: 

U.S.  Department  of  Commerce, 
Bureau  of  Economic  Analysis 

Construction  data: 

F.W.  Dodge  Florida  Construction 
Statistics 
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